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(54) DRIVING POWER CONTROLLER FOR VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a driving power, corresponding 
to a driving power requested by a passenger and a driving power 
which corresponds to a requested power generation at an engine 
operating point of minimum fuel consumption or at a motor operating 
point of minimum power consumption, while taking into account the 
efficiency of engine, motor and power transmission mechanism. 
SOLUTION: Target r.p.m. of an engine for realizing vehicle speed, 
target driving torque and target power generation with minimum fuel 
consumption is operated, while taking into account the efficiency of 
an engine 2, a motor B 4 and power transmission mechanism 5-7. 
Consequently, an operating point of the engine 2 optimal for the 
vehicle speed, driving power and power generation requested by a 
passenger can be determined, and the engine 2 can be operated 
constantly at an operating point of best efficiency, even if the ratio 
between driving power corresponding to the requested driving amount 
and driving power corresponding to the requested driving amount 
power generation varies. Furthermore, a driving power corresponding 
to the driving rate requested by a passenger and a power generation 
power corresponding to a requested heat generation can be realized 
accurately. 
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— SI 6) X OtZLIthW&Zo 
(1 8) -MIIO»««)«iflFtr«-t-B4*c#«-3lt-C 

a^ks^t, »*e^i»«<as*£««L-c sale 

-T6 (S6) ir^ttc, *-#-0S»*J;VB«MI 

**r*ai-*fc*©^>S>>ttJB 9*» 2TgenO 
£§lilL (S7) s HIEb^ iTovtfctWrEMi'* 2Tg 
en0icOftS:a«3i>^> h^^tTet-T* (S8) ii 

e**L5lv*fc hn^fcBI**-*- M^tTb£ L (S 
9-Sio) , ^7y^»J*B#tctt, ^-*-l§IlE*\ 
MttitfBWMftb^fcS-^T* 
JMifcfcfflRLTBIIUEtt b/u* SrHa-TS^-^- h/w 
^— b/u^tTbti"^ (S15-S16) 

(19) «3ft3ll 9^$li^O^S3^$fJ^lS@^S^ii 
(2 0) »*3S2 0 0«Ljiiq(OHnAfMffi9SllM^ Bfll 

K£Jt*< B»S»Jfci ft 6 J: 9 tcfcl^iS* 
(2 1) Ifi*3g2 1 tO»:W(OiE»*ftiJffliaS«fL BUI 

3Kj^£%lSt-t, Salt BiTOh^ &**'>ttAffi 
U SE3iJtW«l*«^J:oT, Ki£tt#B«8£5fitb£ft 
(2 2) »*«2 2O*M<0Bt6^»J»K«tt. BH 

(2 3) !H#J12 3 <os:i5i^B»*SJffli«Bttx BtiR 
-^-^Kv^^^R^IBftBW^^^VEIIB**:* 



(8) 4$BR 2000-236601 

(2 4) Ml3ft4l2 4a)*HOKttAa!l*KKM:. BfiK 
SS^^^^co^TB^igib^^J^^vN^^, tft^j 

e»«fli^i(Sv^*T»**e»-5iiBft b«*>^>ei 

(25) »*«2 5 OVHOHnAIHMitEBtt, B4K 
v^0#^cte > B^iEKj^tBffi^lim^i^fP^^-eBffi 

(2 6) m*«2 6 0*M0Vttftm*Ktttt, B« 

■»*Otd*^»v^»^B«*>'tf>IBIfift*r«<-t-5 

. [0 0 0 5] ±aLfciUi«r*»t-#-6fcft^**^*-e 
tt, »W*»*»0^i-<i-«fc»*c-Jlll6^>JBttoBI«: 

5fc<DTteftV\, 
20 [0 0 0 6] 

(1) »*3Ki^)»WK:J:*btf, 
s-e^m-r $ ?t co b > & > Ete* * 5 i 5 

tb-etUc** Itfl ft ^ > ^ > co31G^ *ife5£-e 

^^JtLTBflR^i^^^lEltelSSrRac-rs^-C, ^M^O 

(2) »*«2 05»W*Cj:ixtf. J E~^-*5«tW«J* 

*^«*«»*^*ai-^^*^B«*-^-E*«S: 

40 »*«r%J»LTB**--*-iae»«rlllllCi-S^-C. 9R 

(3) »*^3 0»K^J:ixtf % xy^y, 

b/^^ <h B*»«**tSr*'>*»»l»*'e*a-t-Sfc 

<ir Sr*^«*W»*'Cltai-5fcft^B« J E—^ 
50 »ds B ffi^e- ^ — EMB« fc ft 5 ± 5 tc^^^ig^co^ig 



-8- 



15 

(i, 7 7 y f-«S^B#^»i±3a8t3ft35 l £ HSttSbAa'ft 

(4) 4 ro56Wtc«tn»^ ^v 5 ^, ^e— 7- 

-lsIlE*fr**U *7yf©*»S#fiFCIi*-#- 
©EHESto* S ffiK— 9 -B<B» £ ft 5 i 5 tc«SI8:£«8l 

ronHeaa^Bss ^>-i>>-[Eifesci ? ^mwcmmm 

Jcfc »t 5 ? 7 7 f-co^M £ Mtk twj^ t T-hlBlgJftJg 3 £ 
^H^^SiLfcBlHtxviJy, ^~ 7-. 

(5) W^sojSWtdiixtf, 

^Vv^(E]l£&fflg£r-^ ? n = -7 

(6) M*)S6 0ft9!lcJ:titt. ^i^OlX*) »S 

- 9 -©»*a*7*- 7 *3 <t t>*is^ejtii«^e5i^¥ 

7-7fc:S-3v*-t\ ^mmW}h^9 £ B«38tt«*i«: 

gi^t'>roi v s^vBteftft B > S^HlEftJ: f 
5«fc 5i£LfcroT\ B^v^>0^£7llll(cffl^5-r 



(9) 2000-236601 

16 

(c, ^y^y-mffiicJSCT*— 7 — ro8b*a*£-ffc-t-5 

(7) »*J)17 ©JSWfcJ:;h,tf, *££BSSfgW)l^ 

7 £ i^ii«^i:Srft'>TOm»a-e*a^i«e^Bif 

^7 £ B«»ftm*i:fc« , ffiLfcl«it>'S?>'ia<E»* 
*«4r*3l*i*IIE-rs t i: fete. z*>i?>a>W>m>'® 

t v nm k^7 £ B«»ftm*t**a-*-sfc»© 

>v J ^[e]^^Ba^>-v 5 ^[HltelS'£-r5 J: 5 LfcO 

490 = ±']?=. — 9-<Otii&H2 ! miim&l£tiZ £ £ fc 

(8) »*J|[8»»M»wJ:Jxtfx £ BSIffiibh-'V' 
^ £ BSI5l««*£Sra'>«Ss|s|-^»a:-ClimWffi'iB« 
i>^>Mtlt5v77 , *>f ) , ^iS£B^igi!)h 
/W7 £ i^%m^75£t;*f)^LfcB^^>v 7 >'[H]te©:S 

30 3i>'v ! ><D^i|Sfm»S:7 f -7, *r-9-<D&m%)m 

f - 9 *5 £ ut»*e»«*©e«ab»p7 f - 7 tcs<5i, > 

■C, B^Klb h/W7£ B«?S«m^£?r*a-r57tfeO 
&b-tz>*. 0 icufcro-r, Jisa»*3l6roa*»ciDx.> 

(9) fff#iS 9 <£>5§BJi;: *5g £ B^IES) f/w 
CStSvy^f,, j»jg£ B^iEtb £(cJt/^L 

nn^fa— 7 — -C^StCj.oSjgtClia't-Sr: £^f 

(10) Sf JRJSI oro^B^tciixtf, ^e- 7— roSx>3 
JO t/S)^eiS^ffiro<53g^j^7 :f -7(cS'3v^T, B^SEtt) 




®m%ik-t2> £5>»ci.fcro-c, B&^-^-iateftsig 

«**rfi"J*T#*i:i:fc»c, x-*IS:5£<OIft£<gighr 
5r.i*s-e#5. Sfc, y — iJicif cr-t- * 

su mMmmfr%'pttez>*- f-mfc&zmtn^- 

(11) 1 ©»W»£.fcfttf, V%£ g^ffi®] 
h >V9 b }H»*"C*apriB* s * -B 

£ l fc i - * -sibbcs*^ I * ss-f s 1 £ 

fcJC, ^-*-CDIX9#5[El$EftS5Hf*!<OB:8l^-?- 

Beftir-rsot^KLfcro-e, ±iEm*^i o©a 

(12) W#£l 2tf)3giKK.,fc*ui > BSISfEib 

£ b fc B - * - s 6ft S*fiE £ S 5 1 * m * 1" 5 £ b 
tic, *-*-<oSfc0»*0te^Brt«c:fe^-CB«* 

Elte»&B«*-*-[EME*£r$J:5fcLfc©-Cs ± 

i£!i*3Si oosm-flD*., m*^ss*sii»Di-5«yro 

(13) mxm i 3 o&mc £jru-£, um^^^m 
«5»sstc*3v>T«S!isfm»a*ssi-5^>'^>'iHiteft 

S£SS-r£*-*-[HHEft«5ffl£, *a»cjccr«i« 



4#§8 2000-236601 

igft£SS-f 5: tas-ct 5. 

(14) 1***1 4»3S9!fcJ:;h.tf, 

ftffisffl*, ^v^a* BUSES) Y/\>9 b nwmwttit 
<ofn(Ott*^S-*a^It6*ElteftfflSHrt £ "t-* «fc 5 I- U 

(15) 5 055gW(c«ttt»S, 9 — [=] 

ftffiKfc, * — *-#B«K» W^fcl^Brtgfclslte 
ftteffll^iri-SJ: 3KLfcrot\ ^ffl-Ct<C^IHeft«S 

(16) m#*i eosiwiciitttf. ^>i?>mm 

ft, *5g*3it>'B^it h^^g^T, ft7jfci$£8 

20 iVB«3B«**KaS-3v^T» ^-*-(0}»£:£*it«L 

/^2*«SU mfcy-fr? 1 iritlSE 2 ££>fn£r 

h/v^tfS £ £ ttc, BtHBh/u^ i 
^>-i?X£>*t5tbA^£^LSI^fc h/i-:? 

(17) m*^i 7 <o&w\c£tii-£. *r-?-mm 

(18) ifjjt^l 8 (O^0^(cj;n(i, ?7yf<ofiSii 
B#{C« X ^V^^iHllEft, *Ji*5<tt>*B1SiE») h^^lw 

(C -e~?— |siefti3J:t>*B^5imm7JtcS^v^-C, ^ 

- 9 - <r> * mm t r b ss * * nit * fc » 
^>i»am<om»y^9 2&ssu Huief^^ii 

40 S51E h^i? ZO'&^WM'B.bnfo* B^^^v 5 ^ h/V^ 
itSit^Cv stile h^i? 1 *»5>*>'^>«JJ6XE 

y^©#J»B*fctt, *- 9 -mm, *ii*5<kt>*B«Sg 
K) hyw^ lcS-^V N T, S)^e«^«<75ta^^M«LTB 

m&W)h>i'9m$L-rz>*—9- h^fzam*—? — 

Y)^9 ii"-5ot 5 icLfcWC, ^^-^Vi:^— ^ — t (D 

3i>-i?^t-=e— ^— (ov^-f*^— *-*fc»*P*-WKKi7J 

^sj7jg^«%^-L.Tigsi(i»ce^-t-s^'f ^y y k 
so ts-eti, ^ 7 -y^;gH#(cii±iais*3ii 6 tra«* 
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19 



(11) 



2000-236601 



20 



(19) HttTOl 9©ftW»CitLtf, T^-trA"**^ 

(20) it*3S2 ooawKiiixtf. ^>i?>0>BW io 
aXi£«<aB«£iSftS-Jlt*U SttSXit* 

Sfc-ttxtf, ***»OB««att«**^-f 

(21) »*3S2 lOJSWtciixtf, ^~^-^BS 3(5 
IS»B*S:fllliei-sfttoO*c, *-^-*5J:^»*fi«ai 
^W^tltT, *ii*B«a»Wi'* 

SU ««it*5B«*iSltttt5J:5^«ajCiS«4rftiJ 
*»priBftB**afcfclcBB'f5^!y^«:ffiv>, r<7)^y 

^a^bfcsi 9 B«aEaitt*«>-s± 

B«Katt«JI«:^>f^ nny 

(2 2) »#«2 2<03BWK«fc*bH^ ^yfy-^g 
*^rtB*B«*«m**r*»i-«i: £ t>f^ 

HBttBW^-^-h^^SriKKi-SiSiiiLfeO-e, * 



(23) W3ftJS2 5, 2 eojs^Jciixtf. 
*>*»**«v*B*t;itt:, B«B»rt£ B««««;fc£<BfQ 
©*-CB*«««*«)#J**sKvMa4fB**>^>He 

[0 0 0 7] 

^^mnmtimziF-to *fc, tB^jtattMii 

hW^il ^e— l, 2 S ^7^^-3, -=e 

oBflfcte*^ ^ 3**^35 Six, •=e— l <Dftt}$&, 
2 0tti#tt*5 9 0>Aa*»tfSElMC 

So 

[0 0 0 8] ^ 7 y^-3IS3te^l^>'^>2 i^E~^ — 
4#*iW<0*iItKi:*0* ^7yf3M^-^- 

[0009] ^-^l, 4, 1 0ttHttWJB«»«**: 
1 0^?Si5E^S9^^-^7V7K>'y , ilZli[)^-CfeSo ft*5, 

^t-^-i, 4, i o^»saa^a&raa«iba«: 

[0 0 10] ^77f 3i^^- ^7 ^^-Cfct), ^ 

fc-c#s. aaai*«5fi^<^b*^ho-f ^/u^ftif 

[0011] ^-^1, 4, lOIHJlftL, >ry/< 
— ^— l 1,12,1 3(c«t «9ig®b$tbSo ^e— 
^-l, 4, l o*c:a««»«*:fflv^s»*^tt, 4s 
/<—? — (D\X*> , 0 t-D C/DC =i>^— * — $rffiV>S e 
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11-1 3|j:*iODC ]) 1 4£tfrL 

-1, 4, 10^Mt^)^^t(:> ^--^-1, 4<£> 
X«»««**Ita«*^*»LT^>f ^<2/^ U — 1 
5 5r^ft5c 4 S3, ^y^-^-i 1-13«BMC 
DC !> 1 4«r^LT*«Stt'CV^SO-C, HJ^SK 

15*^S-fKittt, ZrtTWB**)*-* f»»i-« • 

[00 12] 3>Fd-7-1 6|j;, -^^^n^>h°^ 
^JBiflffli&^aT ft if 

=. Ziyis' 2 (DEltemBt^titfj Y^t. ^77f3CD 
<SS bA-^, ^E— 1, 4, 1 0 CO^Ui&A^ttiJ] b 

tiaaEiiaisoaciiitftifSriwiw-f*. 

[0013] 6Mf4, IS] 2 <fc 0 

Id, ^r-^^7f20, T^ir/Hr^iJ— 2 1, *i§1r 

SOC^ffi§524, ^>5»[5](E-fe:>"9— 2 5, ^e— * 

— B EHE-fe — 2 6, 7D*;h ^Bflf-fe 2 7 # 

[0014] *>f yf20 14, *lM(Odp~^0Nffi:e 
4fcl4STARTffi«»c|ll!**ix*i:(HK-*-S O^T, 

^) 0 T ^ir/Vir>-^-2 1 ttT* -fc;w<^U0)K^& 
^fi (7^t;i/MS) acc[fi]S:«fciiU Jjiogi?:^- 
2 2i4*pcO;fe?T3$^vsp[km/h]4r^ffi-r^o »<3^!J 
— 2 3&*>{>''<y J r V — 1 5 <D?S^Tb 
ra^ffit^o y-SOC«H1824H: 
W^y^y-l 5^1ftl (£IT, SOC (State Of 
Charge) fcPp-S) [%] £}&ffi-f £ G ^^lalteir >1f 

— 2 5^^>v ? >'2cOfe^{E]^Ne[rpm]^^t±JL, -=e 

2 6tt*- ^ — 4^ftOElE«:Nb[r 
pm]^^ffii-5o ^LT, *n * b'MIBftlr^iJ— 2 6 
tl^Vi/^ 2 CO* n 3, b/w^y>^|3BS 0 th[g] &$*£b-f 

[00 15] 6tCf4£7h, 2 

mWZ&W 3 2 . * B y b /W^U 3 3ft if 
jgc^^t^o ^F^7- 1 6 14, 1MMSI3 0^ 

fti&&mBirZ>k k fcfc, l ^Wltxy 

^2<£/£*:£?r5o 6li^ 
S y^«g!3 2 &mWLX^is^2<D&& 

36H3 3J4, **^T^-fe/W<^lftf^i:H:#H«»Cf^ 
tM^oybvv" Wim5$t*Cfc 



(12) #512 0 0 0-2 3 6 6 0 1 

22 

9 X 3i>'^>2^3fS^b^^S:%^"r-5J:5^^~^ 
— 1£ J: 9 *n y h;W<;l/^?:Mt5o ft*5, =^^bn 

6{ci4<sffi(otta^yx y -3 4^&«w^tt 
[ooi6] r^mfecD^fficD^^^xoaiS 

ffiftft (*'>«&») ©i(BjST»4S*5*»i J *5. 
14, i3^ti5^ ^>is>\m^kk^>is> b^ 

[0 0 17] 4rr***s »»H#fefcJ:SlM*fcJ:ft 
f4\ *3it/»*fi3S««<ojaWc ± 

E1C£ P0(4, L fc*A»*031ftjS^ft fe ft^ 

tt**o«**«nsv^»*«4*Aa*©»e^ttp o^e> 

/^S:*bU * — o»*SJi*35*A< ft**— 

fts*-.»bi-4. 

[ooi8]*:t r^J06^?»tt-ei4, tvyf-n 

MK) fcittfeU ^9jx^*fir^cf4^-^-*3J:V» 

[0019] [214 (4, xyv?y, ^e — * — , ^^^i^^ 
(CVT) i3j:V^7y^-oateBaM«*J«^-^>*r 

^f7P-ft-Kfc^o u— b 

«9, -Jt*©»ttOiffl:RWt5. hn-7- 1 
6 {4gf^H#^ r i: ^ r coyi—^- > ^ H^fT L , ^e-^-l 
(^T, ^-^-Ai:^) , ^-*-4 (Jt^T, 
40 * — B£P?-S) , ^>^^2, SiftSEiSW (CVT) 5 

[0 0 2 0] ^"r^y^l tdjoV^T. S3tvsp[km/h] , ^ 
— * — BStetSNbfrpm], T ^ -fe/^^Bl^iL^* 
(T*±fr9H&) acc[«], ^^r »J — SOCt%]Sr«lffi 

[«fcl] 

Rcvt=vsp* 1 0/ 3 6/ (2tct) /60/Nb 
50 [0 0 2 1] ^7 L s/7 P 2-e, ^^KJgL^^ y^MAPttd 
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(13) 



1-&BWBIb h/w^tTd«:*5l*«||-f5 0 
[& 2 ] tTd = MAPttd (vsp, acc) 

»IEttl^±Ofc«)*cSE{b*llliJia^-:RP51ix«* 
ftiflcj:oT»tt*lflt*:liD*.TfcJ:v\ ^7^/2^ 
* fc, S^vsp t T * ir /w* ^/uBg^ii^&acc t *cg-3 
v^TjftAK: j: 5 * y fcf4*»»*«r 
*J£U «ttS*7 7^CLTS:-fe: * h (1 ; IMS) 4^ 
ttDty h (0 ; tfft) JO 
[0 0 2 2] HStt^^y^ttTwjNJfe^y^WtrS-J-o 
*iivsp£T*ir;u^^M8S&a (T^i?;MHg) acci: 

* -fe /w< ^ A^acc i.i:9:*:£<T* ir yw<*OWj&SRS^ 
&4 tlX v ^ 5 8#ll^ *5tvspdSBf Jtffivsp 1 JgATM ft o tz 

*5B*svspi J: 9**< Tt^ 7yf3 ZM&rfZo o 

V ^ >2^C < t5igiJb^^^L-CV^ftV^CO-C. *3$VSP# 

b ^ 7 y f 3 i»tt t T*-* - 4 
[0 0 2 3 ] ^y^K^T, 

v Y ZtlX^tlttxry^l 1 — iitfo ft*> 3(5 
:b9t-> * 7 ^^3^^$tvTV>5^\ SSittStLTV^ 

[0 0 2 4] «^ 7 y f »8S*l$4fcii^ 7 y 
fcttlStt*ttBtfcai«F«COV^"CttM"r5 0 ft*, ^77f 

— (B) 4*«^>i?>'2 iliHEfcitl-e 
HlE*tc«»U^fcOi: LTI&«9&5o 4fc, 

[0 0 2 5] ^7 5/^3R6«S*^*3ttt*StetftffitttHB# 
te s ^•^^7 P 4"C^~^-(B)4(C^j"r5^m^*1i: 

(ISMtA) tGEN£H!±ii-£ 0 AttWfctt, ^£>1S: 
JtLfc^ — TOWBLsocI (tS0C-S0C)2)>ib. ^7fU-l 

5 ^ g «3EfE<*lRtsoc i ?em#tfigl£ fctiffi soc t <o^ (tsoc 

-SOC) KlJHEi-* @^^mm^tGEN^^^!^«^i~5 0 
[IS 3 ] tGEN = TBLsoc1 (tSOC-SOC) 50 



^2 0 0 0 - 2 3 6 6 0 1 
24 

ft**, t- — :?OuTBLsoc1«:, ^ y x !> — 1 5 03fE«*t»S 
C)C*H«*«tt«tSOC«c:E*»c— ***6J:5»w, 
(tSOC-SOC) fc» IT B «»««*tGEN€r»nigJD^ 

[0 0 2 6] ^y^Std^T, ^»K3tLfc3*ll^ 
B«*W«atGENi:*avspi: BSIig 

n b^^tTdt^^-rs^-^-CB) 4 ^iaisHte»tN 

[&4] tNi=MAPtni1 (vsp.tTd.tGEN) 
3W^7^MAPtni1{^ ^>S»-2<B8Wi (ttftffijt* 
ft^) , j e-#-(B)4 0»» (ffi*a**S3iV*«» 

a*»»fcB«Mbb/i'* (*'>**) "C 

mmT^5^-^-(B)4^g«lH]te^ ( = ^>v?>-2 

[0027] rcOct^tC, ^ >- ^ > 2 , ^e— ^ — (B) 4 

<h g mmm h tTd 1 1 ^^mm^tGEN t ^s^>^^ 

C fell tt W i of j^^f u t ^ , SlcSS 

(ftd^tt*) ^^K^-c^>'v ? ^2^5ie-r5r 4: 

#-C#5o ^«bt-, ai>'v ; >2. ^-(B) 4*3<tt5 

va^BWBIbb/^^ ^BWSBSVA^trft^Mfi 
»«»*^*a^lBft B«=>^>BI*»JcHi-6^ y 
77 p MAPtni1^^v^ x ro-^y 7TIAPtni1*>b*3l#SI»*c 
X y BW^^^^iaeSctNi*:**)* <t 5 tcLfe^i?, 
***»OB*^>^^EI*«*J|C*:^^ ^ n n 

[0 0 2 8] ^7 7^6^11 .^fciS^L^i^^^MAPc 
vt*»b, BflWBKh^^tTdiJfceieitRovti:*—^ — 
BStettNb ( = ^>^>lHl(E»Ne) fc ^StJC-TS^aSB 
if«A* h/v^TcvtSr*§l#StHC-rSo ^^^MAPcvt 
tt, «Saa«5, «5I36«6*5J:t^*Wl^«7^bJ5£ 

tTd&na-*-* »*e«*«5-7(oea6a* 
tTd t ^^^j^Rcvt «t ^ — 9 — b t icmmtt n 

[*5] Tcvt=MAPcvt(tTd,Rcvt,Nb) 

[0029] ::t, m$k$E&%&5 comm^^^i/^ 

2^— ^— (B) 4 OtStt^%Mffi:-r5fc^C0 YjvVWn 




(14) 



[*6 ] Tint=lpp*Rf * cod* (dRcvt/dt) 
±^tC*3V>T, lpptt«iaX5i«5^A^WlEl?)(0« 
tt, Rf«:*j|*«5Stfc, cod^igttlfi^lElte^^, Rcvt 

[0 0 3 0] **ry-?7T*)&* ^K^Lfc^y^MAPb 70 
*>b, — (B) 4©EHE*Nbi: B«*««*tQENi: 

tr. JH-^S-t- S * — ^ — (B) 4<DE£lR h^^S*fl[TgenOS:* 

[»7] TgenO=MAPb (Nb, tGEN) 

^jx^HAPW*. ftSO^-* — BEHteftNlrCB 

<73-C&9, * — (B)4flDj8*ab**r*JKUT j e — ^ 
— (B) 4 €OSRJ|R hn^TgenO*^ — * — BI§I(E«Nb£ IS 
5B*«*tGEN 1 mm^i tz** v 7>T'lh 5c 20 
[0 0 3 1 ] ^777*8^ S&mtohfrftldbSm 

[$C8] tTe = Tcvt + TgenO 

[0 0 3 2] 7ryy9m ^^v^ Wu^Jiftffies 

r as« a t x > ^ > [ei^sc t (cs<5 v n xm-fc-r z> * 

[0 0 3 3] ^r^yiom BlbAa*BflMEIb£j£ 
ft* J: 5 (c^e-^ — (B) 4 ^ h;w*tTb£, 
[»9] tTb=- (estTe-Tcvt) 

&1-*J:5Jc, tt»t:iSi:t^-^-(B)4(a;v^7 

[0 0 3 4] rcOct^t-. ^>v>>[h3^^: (=^e— * — 
BlDte^cNb) , MvspjSitfBWBib W^tTdtKlS 40 

K^ei*^«5-7^«^^««LT@11igK . 
h^^tTdSrlimi-^^^v 5 ^!*^!^ h^^ 7 . i~>tfc*> 

-BlE]^Nb^J;0 ? g^mm^tGEN(cS-5V>T, *=e- 

(B) 4 lt Bs^mm^tGEN^^m-r 

(B)4O»iRhyu^»*«Tgen0Sr«l»U, ^g^iS^A 
hA^Tcvti:^— * — (B) 4c^P^i^ Wi^g^fifTgenO 
£<Dfa (Tcvt + TgenO) £ @gxy>?y h yi^ tTe£ i" 5 



^§1 2 0 0 0- 2 3 6 6 0 1 
26 

Jt3£ Wi^estTe£^L3IWc h/U^ (- (estTe-Tcv 
t) ) «rB«-=e— * — B h^^tTbir-T5J:5«-LrcO 

t\ ffi*tt*»^*^B««E»b^^ftE*^acm-c# 

[0 0 3 5 ] 0 7^f»ttJ#Wfcfi^7^»tt 

[0 0 3 6 ] ^7!x^»tt»#^*fcW:»»tt(»«iBWP 
tt, y^ll-C^-(A)li:Stt5@«J8M 
^tGEN&Uffi-fSo *flc«Jlctt, ^fctJ^Lfc^-POv 
TBLsocO (tSOC-SOC) ^ b N /^f!)-150| S^Stt 
mSOC^ *«ttf»*tU«SOCi: oa(tsoc-soc) 
5B«»««*taEN**5l**JM-6. 

[»10l tGEN=TBLsocO(tSOC-SOC) 

•isttaifcaB*^*- (B) 4 *c*t-r s bh 3g«®^t 

flEN^JUHtcfflV^fc^— ^wTBLsocI tS45f-^ 
5OX«tttK0C«:Bfl(%*RtttS0 
aS*SJ: ^ (tSOC-SOC) km-lt 

B«»*m*teEN«:JMiiiam^ttft-r* # 

[0 0 3 7] 7 7°1 2tC*5V^T, ^#>i8:5£ LfcT^ — 

://vTBLtna*»b. B»**«*t6ENJC*tfii:-r 5-=e- - * - 

(A) l<^B«lsl(B»tNaS:*5l#«IIC-rS. 
[til] tNa=TBLtna (tGEN) 

&tc, 77^13-C, ^feift^L^x-y/WBLtte^ 

b> ^m^mm^tQimcn}ti-^>^>2(onmh^ 

mi 2) tTe=TBLtte (tGEN) 

[0 0 3 8] ^T-y-fY 4-C(i> ^feK^ Ufc 2 y 
^MAPtniO^^b, m^vspi: B^i2» h/v^tTd i ^S*ffi 
1- 5 ^ - ^ - ( B) 4 © B ffi g] C * t N i i % § i £ ffi * -r 5 o 

[^13] tNi=MAPtniO(vsp,tTd) 
r. r.T\ 2t4^^7 P MAPtniOB, ^ — (B) 4 <DW}^, 

■bb/^tTdfctrJft^m^W**^**^***-*-- 

( B) 4 (D B ffi 0 6 »t N i || <5 * t L tz. ^ y ~7 X &> Z> 0 
[0039] r^^^tC. -=E~^ — (B) 4*3iD 5 ib*ffi 

it^*5-7CD<a^^%It IT, $:iSvspi: B^lgK h 
^tTdi**'>«*?H**'Clia-r*fc»OB« J E--- 
* — BEteSrtNi«r«J*i-*± 5t-Ufco-c, *a£^<t 

^ - (B) 4 « i t/®I^e»«l« 5-7 <D%m* %J» IT 
BSI*— ^ — BE<E*tNi*r*l|ti-SO-C, SI^S* 

5o *3Bvspi:B«B«ih^^tTdi:S:»'>«»?H 




•i^Jia^tBftHW^e-^-BEIWktNilcBB-rs^ 
v ^MAPtn iO*» b . Sigvsp t B ffiKKj b * tTd & t^^f 
ffiLfcB**— * — BE<RfttNi«r«gi#*»-r* J:5 

[0 0 4 0] ^T-^/^l f fctS^Lfc^^MA 

PcvtTi^ fe . B ffiKH) b A-^ tTd t H^ilttRcvt 4: ^e- * 
- B SHEftNb k K:»/S1-5«ftSK*«A* b fr? Tcvt£ 
*5I^«^-T5c ^^APcvtte, «©^a«5, ®aS 

seh 6 *3 i vsttsn 7 b 

* Tcvt£ B Yivt tTd fc H2E3£tbRcvt i *~ * - 

B H &&Nb <h Hii^ w fc ^ y ^-c fc 5 o 
[»14] Tcvt = MAPcvt(tTd, Rcvt, Nb) 

[0041] 77^16 fcfti^T, *iHLfc««aEa 

*-(B) 4 (OB« b/u^tTbtctftSi-So 
[»15] tTb = Tcvt 

[0 0 4 2] ~<D£? ^-^-BSS^cNb, *ilvs 
pft<fct>'BSIiE»J h/w^tTdtcS<5^T, »^fe3S««5 

aaEiS«A* b/v^Tcvt£. BWe-J-hA^tTbi 
UfcO-C, 1B»**»T»^B«K»h^*3EWc|| 

[0043] 3 s ^ — ^ — (A) 

1, (B) 4, Iffi 5 *3 i I>'^ 7 7 f 3 (DS(te I S 

•ttrStllLfcfe, JiaSaWsoA^iaGJfciSBW*- 

B«^>^> h^tTei:«c«t«-f*B«^ti y 

tw*iv>-7VH& 0th£#5«fc ^ b^w^i^SriEft 

Wt^r ticiot, BWa^^V'h^^tTeSrJia 
i"*o ^-^-(B)4«rIStMw<-^-l 

(B) 4CDB«h^*tTb«:*Si-*. ^5yf*tt 
H#t-tt^— * — (A) io|sIC«:^B«Is)K»tNa**6«"C 
#5 £5^, *-(A) 1 «:EI(B»7-f-K^y^lW 

nriiv^ #ft\ ^7yf»»P*i:tt*-^-(«lo 

[0 04 4] rco J: 9 tC, ^>v?>2, ^e— * — (B) 4 

<t B«ffi» b/i^^tTd 4: B«*«m*tGENfc 
«**T*a+*fc»OB*^>^^ia(B»tMit:«[J» 



(15) ftfifl 2000-236601 

tSttfclc — (B) 4ft«fcl>*lb^e^«5l«5- 

7<D^£%ltLT, *i£vsp£ BWKtt bA^tTdii: 

tz#><Dg m*-*~ b emehr 

R**ctt, - (B) 4 OSCftiS IS^-^ - B @6 

KtNitttSJ: 7(^tKAX3fi«5 0flE]Sitt:ay«iL. * 

2 biek^ b m= > v^-mumM \ t tt 5 ± 5 

70 2 — (B)4 i:OlBfc^9 2/^3*^«ES*l, * 

4^VNi s tia^*4^^M^lgK3^^K^e^«5 

20 >-2, ^~^-4^^U ; E!)^fe5i^5-7^3a^?r% 

?-BHfikt**t 5 J: 5 L WC, *aB8*tWft 

Ite^SrftSt^I 4r^-C#5o $b(c x ^~ ^ — 4ft 
50 ±Vtb*e««MPI5--7 0»a|»*:%«LTB«l J E--^- 

Biiie^^^^r^^-c. mm<o^#mmtncfcztim 
y ^ 3 ^ ss^s^t 4 ti temnmx u fc -e=- >- 

i>^2, ^-^-4, fttt£&M5 0BttS«5jft*1»g 

[0 0 4 5] «B«re-^-B@te**»o*io*» 
OT» ±i£Lfc[34co^^^^ , 5(cftH-5. ^7yf»« 

9, ±»Ufc ±5^— * — (B) 4COB^Bte3»i:^>' 

^^2 0B«iaeatt«j5bv^fca)4: tt©^^ 

[0 0 4 6] 06^ ^ 1 cO^^J^Bffi^— * — BlEl 

l(c:ftV^T > ««aea«5 0ffl»*Cj:oT.-«3Sv8 

■1WE*) co±RB<ESrHiS^tt^x--^WBLcvtu4: > T 
50 RflSSrBBJi^rt-^:^— ^WBLcvtlt^b, IsHe»±l8 



-15- 



[t 1 6 ] NiU1=TBLcvtu(vsp), 
NiL1=TBLcvtl (vsp) 

■v8pOK#r5^>^^iaiB»^±IWtNiUOi:TIB*Ni 

HSfc 1 7] NiUO=TBLcvtu(vspO), 
Nil_0=TBLcvt I (vspO) 

[0 0 4 7] ra>£3Kl, BW^^BCfc***;!** 
**-*-BE«BH6B*r, ti|(c«i:tfSS$«5 

[0 04 8] ^fy/a2m BaffiWl h^^tTd* 

[818] tPd=tTd* r *vsp* 10/3 6 

K»ffl*!tPdi: S«R««rttGEN£<0?P(Ott**S:^gL 
■Ct^xy^yisl ^ T PSfiSN i L2 £ x - ;/ ;vTBLeng a> 

[»19] N i L2 = TBLeng (tPd + tGEN) 

fcfeKtt:, iggjbt±i^tPd<h: B*««*atGENi<&*iG>tt 

*r-*-(B) 4^a*^<t, «axs«K5. «t 

i££Eg 6 & «t t^KlbttS 7 a* <b 4 5 iASSttiojl^ 

»fcti;titPdi: gH^mm^tGENi:^fDC0ti:^^^Q2[kw] 
[S20] NiLO' = TBLeng (G2) 

fcUHfiUdfcfl. r<BTISlHUE»NiLO' 9 t rt:V^lH]$c?fc 
-Cat 2 Sr5HEU<c*tixtf*b<cv\ 
10 0 4 9 ] BW^^^^lHllEftaiJICJCfe 

^iwi h^ttidk BSftttm^tGENto 

[0050] ^T^a3 "Ctt, £JLT^^T-y^-C«S5|Sf 
SttNiLllNiLI N i L2co # vvfr£31S*U ±HHI£N 
[»2 1 ] NiL = select_High(NiL1,NiL2), 



(16) #§12 0 0 0-2 3 6 6 0 1 

30 

NiU=Niu1 

[0 0 5 1 ] Xryfa 4t, «m?B»S£«3l1-S^ 
^yBlEftiLT, TR«NiL**fc±l8«NiU*WD5 
Orpm*0^.^ffl[OiB?UNis[n] (nttEM»"CkB, Ni- 

[ft 2 2] NiS[n]=NiL, NiL+50, • NiU, 
i = 0 

[0052] ^y^aS l£*5^T^ i Sr>T >^ U * > 
i >n-e^tttl«^7 : -^^a 6— it^, i > n "C 
70 htl&^'r 1 0 -^ittn 

[0 0 5 3] ^T-yfz 6~a 9 "CMU ^>i»[HlS^C 

$:Nis[ i ] t \,tzm<D^>i/>>mmmnFue\s[ i ] 

t^o $f^7^a6-e, 3i>^>[s]te«NiS[ i ]<D 
&f<Dm&&m& 5 <0*SEiStbRovtSS: &SS*c 

[ft2 3] 

RcvtS=vsp* 1 0/3 6/ (2 7i r ) /6 0/NiS[ i ] 

20 *«3gttRcvtS tx^ >Ete»N i S [ i ] <h tc*h£1~ 5 « 

h/i^ £=fi§«{ IT B«B»'h/v^tTD«:*a-e# 5«Sk 
8KS«A2> h/w^Tovt*r«l#*»i-S. 
[»24l TcvtS=MAPcvt(tTd,RcvtS,NiS[ i ]) 
[0 0 5 4]8<^T77 B a7T, ^^IS^L^^^T 0 
MAPb^b. ^^^HtettNiSt i 3 t B«3B««*tGEN 
t ^*fJCi"5-=E~ * — (B) 4 t^P^te h £#fliTgenS«: 

[»25] TgenS=MAPb(NiS[ i ] , tGEN) 

30 ^:/MAPbte, ffiSco^^^^imeSkNiSC i ] 

^B«*««*tGEN*^m^Sfcfclw, -=E— *-(B) 4 
-CRiR"*-^* H^TgenSfc^:/^— * £ LTR5EL 
fefceo-efe?). — (B) 4 0^H^j^^%ltLT^e 

— ^ — (B) 40®i& h^^TgenS^^^i/^lElSI&NiS 
[ i lb BWRmm^tGENt^HJg^lt/t^y^-CfcS. 
[0 0 5 5] 7fs//a8^VNT, B«MMbf/l'*tT 
d t g ^^Sm^tGEN <h *m*6hl£=*>& >2-?mo£ 
ac>'^^2OBaib^^tTeSS:&SC^J:0||[at" 

[ 2 6 ] t TeS - TcvtS + TgenS 

[0 0 5 6] 7f7/a9T\ El 9 ^MAPfue 

[ i ] <h^M^t-5^>-^>r^»^FuelS[ i ] 

[S27] FeelS[ i ]=MAPfuel (tTeS,NiS[ i ]) 

[0 0 5 7] ^xy^a 6 — a 9 CO^^^r. ^ctC^r^L 

V^-C^Ttfc^S^ XT"?*?* 1 0— ittf. ^r^a 1 
0-e^, -f-^TCOai>'i^>'[Elte*:NiS[ i ](C*r^L^i3i 
50 >^^?H»jK»FuelS[ i ] co^-e& t/J>S v>iB^JWlffi j 
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(17) 



31 



^EB*NiS[ j ]*rB« j e--^--Bia(E»tNi (=B8H^ 
[ft2 8] tNi=NiS[ j ] 

[0 0 5 8 ] «B«rt— *-BEHE* (IflRx^^E] 

*rB«^-*-Bia(B»tNio«il*Si, E16tc^ 
-TIB 1 0*»«OB«*- * - B ElteatNi O^^^ffi 

^S^ffi-effiffittv^i/^yT 9 ^ ^e— *-b i«g 
HBat^y^llAPtnil-CfcS. iStc, H 6 

3ttO^-^-B B*E(K*8|J|-ey7TllAPtni1** 
10*10*10^100 0 jfiCiSWCSU 2#tf) 
^^^^m^^-^^^MAPfueUll 0*10T100 

[0 0 5 9 ] £blC, Hiitvsp, BSHB»Ml'*tTd, B 20 

^yf!)-l 5 0»*-fiEEfc:fcJ&i:T* — ^ — (B) 40 

miivsp, B»«E»J W^tTd, BS^mm^tGEN, xv 

^ffii^:^:^5^*c, f-^Piooooo^ 

^^3 it/xy^yftaTK^^ 3 10 0 Oy*— 30 

l> r.<o»-g\ in 4, 0 6<^irft^l?^&-e<b> ^ 

i£tc s H4©***-jfettH6coflt»*& 

[0 0 6 0] r.CO«t5*-, ^>^>2<7}&9#5[H]fe3£ 

- (B) 4 eOJSmab*^- * # ± 5 - 7 O 

^ig^^-x-^^g^^T, BSffiEb W^tTdt ggl 
31 11* tGEN t £ Umi" 5 ■ fc * G> ^ > *J > 2 Off^i ft 
«r**U JBWWfti^ft^^i^^vHIBfcfcBW 



^12000-236601 

**y«**iM#T#s£ ^-^ts^o 
t, ^>^>»a*a*ci^cfc*^*sftt03:>^^gte 

lace*:*— Sb*^— ^IfU ^>^>2<DK 

[0 0 6 1] «B»^-^-B0(B*«H[<D«2^aC» 
#]>> 1^4<0;*X;y:/5lC:fctt5. ^9y9-»ttft*W* 
fctt* y y^S6«^tfi«ia^cr)^— ^-(B) 4 ^B^{5] 

tHRtcttwoje^MtrRn-rs. **** >4w^5 

[0 0 6 2] BlOlt ^ 2 B^^r— * ~~ B 

3(Dmm, t/^^»igi^^t5x>^y[p]6 

*^«H ft!* Sr. 7f^bi-b3tlt 

[0 0 6 3] ^f^rbl iC^V^T, ^tf>K5eLfc:3tt 
•^^^MAPtnild^, *3$vsp<h BflCBlb Wi^tTdtB 

s^mm^tGEN * 5 ^ - * - cb> 4 o b s 

[ft2 9jtNi' =MAPtni 1 (vsp, tTd, tGEN) 
»ft*ttif) N ^---*-(B) 4<7}$b^ (ttt*a**3J:t> 

■B8««*tGEN4:*av8pt B««» b/i^tTdi «r*A 

<*/>J|Rft) -C^5ET^^^-^~(B) 4C7)@^[E] 

[0064] g<^ry7'b2t, «^ft?S»fiSH^±PS 
iilCN i U3 1 TPSffiN i L3 S: t jxWRSttc <t 9 Jfc#)<5o 

[»30] NiU3=tNi' + 1 0 0 0, 
NiL3=tNi' - lOOO^LT, ^fj/^b 3TiSS 
ftitrSlJM-Sac^^^EHBftaiHtrRfti-*. -T**> 
fe, iHllteftaaHOTRNiLtcNiLI, NiL2, NiL3^)F^^S 
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33 

[S3 1] NiL=select_High(NiL1,NiL2,NiL3), 
NiU=select_Low (NiU1.NiU3) 

[0065] -<d£o^ mmt nmmmh^t 1 

S(BftKH-*-5^y7TlAPtnil3ft»b, ^iivspt BHIEK) 
h * tTd 4 B «^mm ^tGEN 4 icttfc L B «i > ^ 

^e- — *-(B) 4^M»f-^^ c l:0'l^ 

h ;u * tTd 4 B ^^mm^tGEN 4 6 fc £<D^ > 

^>0lEftt BW^^^^lHBfttNi i-f 5 J: 5 I- Lfc 
^"C, BW^^^^EKKRJKW^v^^-***** 

[ 0 0 6 6 ] «B«* — * — BI§HE«*J|0«3 
fed if 5 * *-»tttttt*U"*G> B *~B EUElfcft 

b, IKI 1 O^#^L^^btSa*^ [ ?^^|ft0^i- < 5 o S 
fc, 0 4 CO 7 f 7 / 5 11 ^ 7 y f 

[0 0 6 7] r^7P2#]-Cte, SI 1 0<DX7"2> 7b 3 £A 

3:>^>tMMR»FuelS*rai*-f6. 4i\ a^^BI 
1*3 2] 

RcvtS = vsp* 10/36/ (2 re r) /6 0/tNi' 
^fc&^Lfc-^y TTHAPcvt^fe, B«(iB» Wv*tTd4 

(OmfkhJis? «r*lflt L-C B«K» h/^tTD**a-e# 
Wi^TcvtS**5l*iM(i-S 0 
ffi33] TcvtS = MAPcvt (tTd, RcvtS, tNi) 



(18). #^2 0 0 0-2 3 6 6 0 1 

[0 0 6 8] ^fett^Lfc^y^APb^fe, Btt 

^-^-b06si*i (=B»^^s^^iate«ka* 

fit) tNi' 4B«5S««*tGEN4lc»JCi-S j e-^-(B) 
h/u^**«TgenSSr*3l%*J»"t-S. 
[S34] TgenS=MAPb(tNi' , tGEN) 

««*«»tQENt:*a"r5fcft^, * - (B) 4 -e» 
Jfc-J-^t h^TgenS^^:/^-* 4 ITgtLfct 

corfo^), *-*-(b> 4<^m?a^£%iSL-c^--* 

70 -(B) 40KiR h/w^TgenSSr@^ — ^ — Bls]eiatNi 
4 B«*««*t6EN4^H5g<5lt^^^^"e*>«. 

[0 0 6 9] £bl^ BWUbbA^tTd^BMXtt* 
^1 tGEN 4 &&&6b\z^>is> 2 £ 0 

2<7}B8S Mu*tTeS£R5fcKJ: *9|tffii-;& e 

[t35] tTeS=TcvtS + TgenS 

[0 0 7 0] BI9 fd^-r-^ s/TTMAPfuel^b, 

B m =• > & T Y * tTeS 4 ^ > *? >- IB ^&S#filEt N i ' 
t^»*r6*>S?^M»««FuelS*r«9l#«»-r 

So 

20 [3£3 6] FuelS=MAPfuel (tTeS.tNi' ) 

[0 0 7 1 ] stV'^^EHEHR (tNi 1 - 5 0) [rp 

m]4. (tNi' +5 0) [rpm]f::*f LT*>, *tib<D®U& 

^>»IMR»FuelS£«*+S. 

[0072] rr-c\ b«^-* — Bi§i«B»s*te'<== 

B«3i>^>iate***» tNi' ^*hrSfB»*»Fue 
IS#. EMEft (tNi* -5 0) ^»i-5?H»*»FuelS± 
n^v^icij:, 0«&3&2«£tNi' i 0 fcffiV^lE 
*JC?B*«W.FuelS*S b\z&t*\,^lB&7lfift&+Zk 
50 *J»rU EHEft (tNi' -100) SWIMBWue 
IS*r±B*iirCi**U [h3K^ (tNi' -5 0) t£*hT 
SfllWKWFuelSirltH-rS. (tN 
i' - 5 0 k) fw#-r*»**#FuelS*s, *ix«tOt)<S: 
vn[p]^ (tNi * - 50k-50) ^*H-sr«**»Fue 
IS±9/hS<ftS*-e, «9 B^^e-^-BlHlG^5 
(= ISxy^yUtetl*!) tNi' ^5 0rpm-f 
ofi«Lttd«b»SMB»FuelS*«J|+5iaS^v^ 

5 0 :i^> ktt:i«S»-C*>S 0 ffi*ttOTuelS*<Jiai 
40 (cteCfcib> -^^^(Dlelte^ (tNi' -50k) ZBM 
^—^-BlEltelS (=B«3i>^>'[EHg») tNi4"T 

[0 0 7 3]-*, B^-e-^-BSte^cS^fiic (=B 
«a:^s>^|S]e»[S*«) tNi' fc»-r*JH*«»FuelS 
^ N 0^ (tNi' +5 0) td*r-T5FuelSi *) fc*V>» 
!iMEttS*tttNi' i »5 bilSV'lBl(B«fc^ffllHB 
»Fue IS^ $ b v n (SlCcftas ^fi-f ^> 4 *JJ$r L > Eh) 
fe3S (tNi' +100) «c4t-r*jmMR«.FuelS*±E* 
^-C^^U, IhIKIS (tNi' +50} «c«-f-5W»*»F 
50 uelS4tbtS$-T5o rcD^Jil^, IsICft (tNi' + 5 0 
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k) ic»rs*H»«»Fueisa«, ztix. v i>m^m& 

(tNi ' + 50k + 50) td*fi-5?H»«Hsl.FuelSJ: «M> 
$<ft££-C, o£9 B S^e- ? - B 0K»S*fi ( = 
BW^^BG***!!*) tNi 1 Sr 5 0 rpnrf o±i#o L 

Wue IS*«**» & ESOKilE C 5 4 -ear* £o ^fWF 
uelSjWtiKHCteCfcfc* : £<Dtff<D\alfe& (tNi ' + 5 0 
k) SrB«*-*-BHte» (=SI^>yy06») 

[0 0 7 4] r.G>£3t^ B«E»hA^ i: BSS 

isss* t * *-ejta^riB 4 § > ^ > 

lalteSWcHi-S^syTTIAPtnil^b, S^vsp^ BSHIgUj 

■Ctt5 0rpm) -ToEie**:j«aD* 

-#fc*-3V*T, B«K» Wi^tTdi B«*«t*tGE 

B«^>S?^IBIE*tNi k1r*> J: 5 ^ Lfc^ 
-c\ B^>-i»lE3Gtt:«*^^v>^^-^ft^^:i|iItc 

HC, B«^>^^l3G*to*||[«F|IB^ffi»*^S. 

[0 0 7 5] «B«^E~^-B|Elte*«»(0jg4O^ 

{*]» \,tzMA<07. = rv'f\ 4i£:fc5tt5, ^7yf» 
SkR*^*^:tt^ 7 y^«tttt«*a«Fro* — ^ — (B) 
4^B«ae»[«»<©?C»««r»Mi"*. ft*3, 

[0 0 7 6] El ill *4<DSJB«^B« j e— * — B 

i$vsp*cj^DTft«9»6^— ^ — BlslGiS:<o±IS«[SrH 
5i<5 y / WBLc vtu <h , T PSffi: £ BB fc. ^ - 
yOUBLcvtl i^b, *:5avspJC*tJS"f -5S*5*Jbl8<ltNi 
U1 £ EJte3STK«ENiL1 6 0 
[IS 3 7 ] NiU1=TBLcvtu(vsp), 
NiL1=TBLcvtl (vsp) 

5 OffittlcJ: 9*-*-B[BlE«fca> 

*i£vsp<Nc:*l~r * - B lHJtelS^±ia«[N i UO t TPS 

teNiLOft-tivWu 
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i<5 

1^3 8] NiUO=TBLcvtu(vspO), 
NiLO = TBLcvtl (vspO) 

[0 0 7 7 ] ^ry^cam BHiESb b/i^tTdS: 
*ai-5fc»OB»B*tPdt:ft**c J: 5 
[&3 9 ] tPd=tTd* r *vsp* 10/36 

BtttUatPdott*****"?* 5^- * - B (sHEfta 
TPSttN i L2£ 7^ - y /WBLmta** sft 5 0 
70 [t40] NiL2=TBLmta(tPd) 

B«iui*tPd*rjia"fafc«)^tt, «B»ta*tPd 
rnrnmw e xzxrmmmn 7 Ae«««<o» 

jfe»i*:±**Lfclil*«[ — (B) 4*»fctB*-T 
5iMf#*>0, *^afcjStti6t-fTI8iafi»MiL2J:0* 

[0 0 7 8] rco J: 9 B*=e— ^ — BEHB»«lHc 

* -(B) 4# B*«»h*'*tTd**a^1i&*IB 

[0079] ^r^c 3 -Cte, ^T^^f^^Tl^l 
*-Bll(E»^)ttH*:«:3e+a o 
TBBfltNiLttNiU tNiL2t^rt^>*:#v^Sra«L, Jb 
B«MiUttNiU1i:rs." 

[^C4 l ] NiL=selectJigh(NiLl,NiL2), 
NiU=NiU1 

30 [0 0 8 0] ^77^04^ mJ3m&&*Wi&'t'Z>*r 
-*-B®m$kkLX, TKttNiL^b±B8ffl[NiU*^0 
5 0rpn*J*O*I^EWNis[n] (n «IS?iJ»-Cfe 9 , Ni 
L, NiUtcJ:oT*45) trf^jBKL. i = 0 k&fe-fZ* 
[^C4 2] NiS[n]=NiL, NiL + 50, ■ NiU, 
i = 0 

[008 1] ^fy/c 5^C^V^T, i >^ 'J ^ > 
FU i>n"e4Wiltf^fy^c6^i*, i>nT 
fctl^fy^c 8-^ittfo 

[0082] 7f^^c6-c7"Ctt> ^ — B(e3^ 
4(9 3S£NiS[ i ] i: L3tB#co^~^ — B*B»S2)ElecS[ i 
tg^-r^o if^fy^c6t, ^— * — BEHBSSNiS 
[ i ]ro»0«a8Eia«5 0lt*aJ*RovtS«:ft5t^J: 9 

[^C4 3 ] 

RcvtS = vsp* 1 0/3 6/ (2 * r ) /6 0/NiS[ i ] 

^«>K5eUfe^yyMAPcvt^b, B«B»b^^tTdt 
H^iltbRcvtS t -=e - ^ - B ©te^cN i S [ i ] k icSt/ft-r 5 
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m®mmmxj3 wu*Tcvts**gi 

13&4 4] TcvtS=MAPcvt(tTd,RcvtS,NiS[ i ]) 
[0 0 8 3] m.< *Ty?c 7 ^fcK^Lfc^y^ 
MAPelec^b, BI§HE»NiS[ i ]<h*SI8M8SA 

* h /u ^ Tcvt S i: i- 5 * - * - (B) 4 O fll » E I 

ecS[ i ]**5i#j*jm-s. 

[»4 5 ] Elec[ i ]=MAPelect(TcvtS,NiS[ i ]) 
rr-C, THAPelecttt, ft«tO-=E~ * - B HlHBfc-e 

4 ©Hi****** Lfc*-# - (B) 4 ©?H*«A-r y 
[0084] XryZfc 6~c 7CD#i3l£, jfcfcftftL 

oV>TH*tL£:SL **ry?c 8— ittfo ^7y/c8 
•Ctt, ^^TO^E— * — B[g<E»NiS[ i Jtcfl-JSLfc^ 
-*-B?H***ElecS[ i ]^*T^/h^E?iJ«lte 

^{e)^n is [ j ] * g gs^- *-b ENEfttN i «K£1- 

[»4 6] tNi=NIS[ j ] 

[0 0 8 5] ^ — * — (B) 4<DSi9#5[e] 

IHBMKBrtKliS^T, * — (B) 4G>fcH2j«>*7*— * 

y — mffifdjc; dt^-^-(b) 4 <B»*assEfls-rsti'fr 
"Ct> ^ f y -IE cj? cfc^e - ^ - a^r - ^ 

EU ^-^-(B)4 0»i9»6iate»i5H-C*H0^ 
[0 0 8 6] <<g^-*-B0te*«g<O!f!5O^ 

^fcll^y Ui"»o*- ^-(B)40|§ 

HCftai»0«»fll*r»W-r6. ft&\ H4co^7^yy 
1 4tt^7y^*»»*l*tfctt*ttttlRtfcU#Oft!fa 

[oo8 7] roae?»«<o@«*-^-Bia(E»«j|[ 

te, Ell loS»;u-f-y(0^f y^c 3£>*a«. -t~ft 

l tn«ft«a«:fT5 0-eKM*:*Ki-5. 
[0 0 8 8] ^feK5ELfc^^^°MAPtni0^b> ^aivsp 
i B«K» h/v^tTdJcSEj-^-f**—* — (B) 4 0B«ia 
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essg^ifitNi' «:*3i#«*-rs. 

[»47ltNi' =MAPtniO(vsp,tTd) 
ft*5, -ey^TIAPtniOtt, ^-^-(B)4 0tll*a^«t 

Wi^tTdJ: (»'>«*«**) T^a-C# 

5^-^~(B) 40g«[Hie*^^iS^^L7t^^7 P T 

[0 0 8 9] W»«**IMfiH<0±l8«NiU3iT 

I* 4 8 ] NiU3=tNi + 1 0 0 0, 
NiL3=tNi- 10 0 0 

tit, *-H<EWfiB«r* 
5£lT3o i-ft^*>, aiEttlKBOTRNiLKlNiU. NiL 
2, NiL3^7)rt^S 1 b^Sv^IH]^^l^^t, ±KNiUJcNiU1 

[«4 9] NiL=selectJigh(NiL1,NiL2,NiL3), 
NiU=select_Low (NiU1,NiU3) 
[0 0 9 0] 5 tc % m&k g^KKj YA'P k&M 

^/ ^MAPtn i 0tf> b , Hi^vsp <h B ffi^ft h ^ * tTd £ 
»JCUfeB« J: E•~^-IH](E«:S*^li[tNi , 4:S5l#«lf 
-T5i:i:fcK. N ^ — * — (B) 4tf)Bt!9#5lE]te38tfSfflrt 

*-(B) 4<Dffl;^^x-*:£J:t>*l^fc^ 
«<ae*&*^-*K£<5^-C\ BSBftM^tTd* 
HSU" Srt: — * — (B) 4 WlE*?H»*S:tS»L, 
«*tB»*d«»'>^-^-iate»%B«' s e--^-lHlte 

BW^-^-lHlCttwflJW^IB^ffi**^^. 
[0 0 9 1] «|«*-^-B6HE»«SEOl6^ 
W» El4tD^7 1 y^l 4«Ci3l+*. ^yflHSWtt 

Hi l £#!S Uft^bftijfitt'tl-RWtS. 
[0 0 9 2] Ell l^^r^c 3^A 

^df^^J: 9i:t5c *1\ ^^IS:^Ufc2W^ 
y^MAPtniOd^b, ^3Ivsp<b B a«E» h tTd 4: ^» 
JCi-«*-#-(B) 4^B^lE]e»S^^iItNi , 

[»50] tNi' =MAPtniO(vsp,tTd) 
r^"C N 2$6-^y^MAPtniO^, ^Svspi: UWMW) 

?tl<\b iB**-e*at?* (B) 4 <o 

50 BWUteSft^Bia^W LTt"^ y >^Tfc5o 
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[0 0 9 3] B«*-*-B|g^S*^l^tNi , 
Istzm, **ry?c 6 — c 7tc:^-r±iS Lfef«i:tfc 
^oT, ^-*-B[e]teS£±ffiX;tttttNi' fc LfcB# 
co^-^-B?H*«*ElecS«r*»-r*. *?\ B«* 
-*-B!EHEft**^^tNi• <OB#<DS&^jI«i5<Oj££ 
5gl£RcvtS£#:5Uc.£: 9#*6£ 0 

[ft 5 1] 

RcvtS=vsp* 10/36/ (2th) /6 0/tNi' 
^feK*Lfc^y7THAPovt*»fe % B«re» W^tTdi 

n^iSttRcvts^ g^f^-^-B^H3^s*^tttNi , tu: 

»JCi-*««K3i«A* h A"* TcvtS, 

o h *: »« L r B «B» h t Td «: * 

a-e#s«aa>s«A*.wu^Tcvts:«gi#*nEi-5. 

[&52] TcvtS=MAPcvt(tTd,RcvtS,tNi' ) 

[0 0 9 4] A^, f> »K3£Ufc^y7TIAPel-ec5ft*e> % 

B**-*-Blae»aM^^t^li , £j*«:8e»«Aah 

TcvtS i ^#JCi"* * — * - (B) 4 ©ittAE lecS 

[&53] Elect i ]=MAPe I ect (TcvtS, tNi' ) 
rr.-C s ^y^MAPelectfi, tttWli^-^-BIIfi 

(B) 4^^£%i®;Lfc^-*--(B) 4<om^tmtJ^yzf 

[0 0 9 5 ] *-B[eHEft (tNi' -5 0) 

[rpm]£ (tNi' +5 0) [rpm] (c*fLT t , -^tb^CD® 
<Eftaq*#IBBrtKfcSt><^ LT±E* 
*-*-B»»m*E1ecS**JM-«. 

[0 0 9 6] a«*-^-BEite*s*mN 

i' *cS*-f5»*«*ElecS^." Sft* (tNi' -5 0) 

fc»r*»*«rt.EleoSJ: 9 fc*v^**ctt, 06tS 

*fttNi' £9 fc<6v^lEieftt-^»m^ElecS^$ib(-^ 

*VMSftft*s#ffi1-*fc¥JWrU leNEft (tNi' -10 

0) ^»i-5?H»«*ElecS«r±E*feT?SlJfU, 

$k (tNi' -5 0) tc#r«W»«*EleoSittft-r6. 

^co^Jill^, [HlKft (tNi' -5 0k) 

*ElecS# N -ttufc 9 fc<g;V>[e]i|teft (tNi' - 5 Ok- 5 

0) {d*f-r5^»m^ElecSJ:t)/h$<^^^-C > o£ 

@1l^~^~Blpl^S«^ftNi , Sr5 0rpmTofi 
ftU**«b«*«*ElecS*r«J|t-*-*aWca3V^, ?B 
fl^jE I ecstm'P b ti Jd tdiE c 5 * 5 . 

"C\ ktlS^^-Cfe^o M*«*ElecSdSHiaD*clEDfe 
t<D\%<D\Eim$k (tNi' -5 0k) £B1!^-^- 
BlEiefttNi<h-t'5o 

[0097]-*-. B«*-*-Bll]^Efts*tetNi• 

^*M-5»!»«*ElBoSd*, (tNi 1 +5 0) 

■rSFuelSJiO t#v^»-frjctt % EHgftS*fittNi' £ V 
b?Bv^lsl«5»»cffli»*>!)EleoS*«S b^/><cv^Eie*is 
#£1-*£¥(]SrU gHEft (tNi 1 +100) fc*rf£ 
W»m*EleoS«r±lB*tt-C«»L, OCft (tNi' +5 



(21) ^2 0 0 0-2 3 6 6 0 1 

0) *c«-T-5}H»«*ElecSi:fcfctt-rs. r 

laieft (tNi • +5 ok) jc*r-f ^>?H»«*Eiecs^. * 

tli ^) ttV^S^ (tNi* +5 Ok + 5 0) tC*ti"5 
?H*«*ElecS±9/h*<*S*-e, o£ 9, B«*- 
^-B[Eie^S*:^^ttNi , £ 5 0rpcn1*oi&aqLfca*e>?B 
***ElecS*:J»J|[i-SiaS^*5V^-C, *S»«*ElecS# 

WlkllBtfcb, -tOB#OE!Gft (tNi' + 5 Ok) Sr B 
* - B ENEfttN i 4: f S c 

[0098] r^ijic, mat nmmwi t%Mc 
'>«*?w»*-c*m^rtB* b *-b siEfticBB-r 

-*-(B) 4^St'9»SlHlteft®fflrt(c*3V>TB«' : E~ 
*-B0iiE3&g*M&WJ8ffii: UrM3e*i".o|SieftSr 
«MD*fctt#4»S*fc**6K ^-*-(B) 4 (a&sfs^r- 
* <fc 5-7 <Dfcif $3^7 - *M:ig<5^ 

T, B««b * — (B)4G> 

U «*JH»*^« / >**e>*inJcfiC 
20 SBIhu^-^ — ^ — BlUlsftSr SS^ — ^ — B EDfisftti" 
6±5ICLt©-C, BS^-*-B04teft&*K:/Bv>5 

M-?#££4: tie, ^-^KSoxftSriSW-TSrt^ 

tiffltitsita^e-^-BEieftei^M* 
30 [0 0 9 9] ±asufc-**^»tt4:-t^a»«-ctt, 

75^. El 4 OD^T 1 ^^! 1 — 1 6 (C^c-T^ 7 y^MW^<0 
ISIfll^Ml, ^5ctO ; ^4^^^^j^m5CD^^ 

[oioo] ±a ufc-sas^itoisw-ctt, 

Lfc-^ y TTVlAPttd (vsp, acc) *3*vsp i T 

40 ^ -fe /w* ^/uiffi^ii**acc t tc^-T 5 B SigK b 
^tTd*r*gi#*»i-6«*:«U^:*s. r^ir^^^v 

S<5v^T B^iEl*) f^^tTd^^^i"6J: 9{cLT^J: 

^WRIEIBtt iftcS<5v>T BS*5ivsp*$:»:5£L, 

.[f 54] tTd = For • r /Rcvt/Rf , 
50 For = Md(vsp*)/dt 



-21- 




41 



±5£|£*5^T, ForttBWKttZu Rftt***#»fc, r 

[0 10 1] ±«L*:— »*W»»i:-t^«»fl-CH:, 
^>^>2, *-*— (B) 4*S±V»*fi»««5-7 
oa^^%IttT, SSvspt B^KKh^tTdi: B« 

*tNi*rl»|li-ftft*39«cftroJ:5»c:L-CtJ:v\ 1~ft 
5 — 7<D$j^£#I&LT > *3fivsp£ BSMMtt Wi/*tTd 

fc*«i5^«««aWl5*:*9»i-5. ft*>\ BH^il 
fcfctt, *5$vspt B8HE» hn^tTdi: BffllJSfSISrttGEN 

y^fftKJELs r<fc^:y^a»feB»8E3SJfc«:*3l# 

fbLTt, «^*AS6* (*'>«&») <B«Ejfc-C^>^ 
- * - (B) 4 ft £ TfW)t)fcm&m 5-7 <D$b^£#jg: L 

«*i H*»h^ i B*»««*fcfc*^»W» 

ST^m^^B#^ait^ii-r^^^^ > ^ffiv>, -(d 

[0102] ±i*Lfc-*16<7>»tti:*oaE?B«-ctt, 

* - (B) 4 » x xmx&mtom s - 7 (D®jm* 

LT> HH^vspi: B«B»b^^tTdi: 
T*»T#6B**-*-EWfctNi^ T»R3tUfc 

-EKEfttNi 4: ft* J: 5 5 £>aKiJfcS:f«» 

(B)4*itf»*filil«5-7©»**r%i:Lr, * 

3Svsp £ B SHEW Wu* tTd i: * BtiTJBT 
*««JftCX«50B«E3tlttr«ffU. *381ta*B« 
KiiJtift6i5«c**aj3g||5tr»Mi-a. ft*b\ B 
«S5itl:tt, ¥5Svspi: B^ISItJ h^ftldk 
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fcU r^y^bB*«aJt*r*9l**»i-^« J: 

*t*c»LT*aftaCjfe-C*-*--(B) 4S:»IBi-Sr. 

Sfcfc, ^-*-(B)4:fcJ:U<»rteJi* 
«5^7 0»**%J|:LTBai«iBit*r!(t*i-6«)-C, 

ri#-C£5o WtvspiBWMtthA^tTdi:* 

h , VSvsp t B AHEM h tTd t UclM 

<0B Sr^-Y * o =i ^t 0 ^-*-T^g,^R 

[0 10 3] ft*j, ±jeLfc—Jt*W»«* 
IC*5V>T. B«*tt«*tGEN£*>f W^xIJ — 1 5# 
**t**t-BriBft«*^fWIS1-5i:it>^, BSi^-*- 
h^^tTbSr^-^-(B) 4, -Y w<— *— l 2*5±tJM 
-Y^r/^U — 1 S^Affi^HTfgft h^KUMR"*-*. 
rtitcii 9. ^e— ^-(B)4, -Y ^— 1 2, ^ 

ij-i5 feiijEftttHrt-e«ffli-5w4:**-e 

[0 10 4] ±JfiL*:-*lfc©»l»i:*W*»«-CB:, 
^>i>>-2. (B) 4*3j:^»^ejtflfcfll5 -7 

^SrtJttt, *3Svspi: BflRBKih^^tTdir B« 
^mm^tGEN i: ft- f^»ifiT^T^ Slixy 
^>Eie«:tNiSrjK*i-5« ^r^fcfe, BtRBfbA (* 
aivspi: B^Btb b/u^tTdiOW^Itflfl) <hlS^tl 
^jtGENi: cOfp^-j£CD^^(c^ N 3^*^^— »*ttB« 

30 B^iiK^i: B^^mm^^^^-CB^^ffim^tGENO 
«-fr*«Kv^s^ ^e-^-(B) 4 3&sasv^*"CS8«priB 
ftB«=>^^H«*tNit:*»-t-6ri:»c4 9, 

B«K»*^w** $ asvM$4f, »*e*«»5-7^si 

»t5: <hicft5o 

[@2] Eit:ft<, — *16(D»tto«jacSr«-Ma-C 

^0 [El 3] — *160JB*03L>'^>'0Xte/S0***«6 

[04] «gaEiS«*5j:V^9 
^^-^B^ffi^^-^>^^i"7 D — ^"^^ 

[id 5 ] ^ 7 yffiAne^ ^ ^wt^-ria-cfca. 

[0 7 ] ASXsSfllOMIKKw J: 9 ro^>lElte«:^Bi 
19 # 5 ®i ffl CO — ^rj £ ^ -f ID T fc ^> o 
50 [El 8] tt**Q 2JC*fi-S^>> p >'lHl(S(»:^TPfifli[ 



-22- 



1 

43 



(23) 



I2 0 0 0-2 3 6 6 0 1 



44 





1 4 


DC!) >2 


[09] ^>V>mmkk=.^i/> Yjv$\ztt1rz>m 


1 5 




mum-* v -f^^rm^to 6 0 


1 6 




[mi o] s«^~^-bihHb**jic<d*2^«?b« 


2 0 






2 1 




[Ell 1] @«*-^-BIsl|EK(k*»o»4<oaEJBffl| 


2 2 






2 3 




[8F*G>IftW] 


2 4 


L>-SOC;t$tf}Si 


1, 4, 10 ^ — * — 


2 5 




2 ^> ^> 70 


2 6 




3 


2 7 




5 j&ifcSE&K 


3 0 




6 fe£££ilE 


3 1 




7 ^»^B 


3 2 




8 


3 3 




9 faffing 


3 4 




11 — 13 >r w*— * — 






[mi] 












[03] 



[07] 



[IS 3] 




m 7i 




vc>0 
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2000-236601 



IB 2] 



[05] 



CH2] 



2 1 



2 0 

— o o 



2 2 -v 



2 3 



f A Tb 



2 4 



Avf'J- *N SOC 



CX>S>> \ He 



27 N 



Stt 



3 0 



3 1 



3 2 



3 3 



^1 



3 4 



[®5] 

-VSpl 



i 



ZZZZZZZZZZ1 



accl 



*»vsp 



[139] 



[18] 



[S 9 ] 




EES 6] 




x>^>[sJJSBt 
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(25) 



12000-236601 



[1214] 



lH 4] 



SI 



I 



3 



^-*B[5]$EfiSNb&£ 

/NVr'JSOC^a* 
CVT^ilhkRcvt^tb 
Rcvt - vsp*10/36/(2jir)/60/Nb 



S2 



tTd = MAPttd(vsp.3Cc) 
CLT(0:S&.1^IS) 



S3 



S4, 











1 


r 


< tGEN = TBLeocKtSOC - SOC) 




/ 

tGEN = TBLaocOCtSOC - SOC) 



S5 



iNi = MAPtnit(vsp,tTd,tGEN) 



HK-*A»6«UR1i: tNa ma: 

tN« = TBLtn«(tQEN) 



sn 



S12 



30 vj^ 0ScvTAt)h;u^r C vt3§:ft: 

Tcvt = MAPGvtCtTd.Rcvt.Nb) 



S7 . pN ^BMhA^SftzttTeBriDJCU 
^ r -T gen0 = MAPb<Nb.tQEN> 



S8 



tT© = Tcvt ■+ TgenO 



S9, 



SI 



1r\ 



^-^B@fl?H^tTbsai 

1Tb = - (estTc-Tcvt) 



tTe = TBttteUGEN) 



T 



S13 



i«5^— $iBiug»3?ss: tNi sai o , S14 

tNi = MAPtrtKXvso.tTd) ' ~~" 



± 



Tcvt = MAPcvt(tTd.RcvtNb) 



tTb = Tcvt 1 ^ 



ST6 



C 
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(26) 



2000-236601 



[13 6] 



Sa1 



I 



NiUI = TBLcvtuCvsp) 
NtLI = TBLcvtKvsp) 



I 



tPd = tTd*r*vsp*10/36 
NIL2 = TBLengCtPd+tGEN) 



NiL = select HigXNiLI .NiL2) 
NiU = NiUt 




Sa6 



w > RcvtS = Y5p*10/36/(2*r)/60/NiS[i] 
TcvtS = MAPovKtTd.RcvtS.NIS[i]) 



Sa7 



TgenS = MAPb(KiS[i].tGEN) 



Sa8 r 



tTeS = TcvtS f TgenS 



Sa9 





St*** FuelS[j]StaS 


FueISM = 


MAPfucI(tTcS,NiS[i]) 



j = S/hFuelSn^ill 



n_/ Sa10 



c 



I tNi = NiS[P 







-26- 



(27) 
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10] 



1103 



NiU) = TBLcvtuCrsp) 
NiLI - TBLcvlKvsiO 



Sa2 



I 



NtL2 = T6L€n£(tPd*tG€N) 



Sb1 



Sb2 



Sb3 



i_ 



tNl'= MAPtnillvtp/tTd.tGEN) 



^ Mill 



NiU3 = tNiV 1OO0 
NiL3 = XfiV- 10OO 



I 



ML = wWct.Hlgh(ML1 ,N»L2.NiL3> 
NiU = s«fect_Low(NiU1.NrU3) 




Sa6 



Xr> £>«CVT A *> b- TcvtS£ tt 

1 RcvlS = v5p*lC/36A2rar)/60/Ni5ra 
TcvtS = IviAPcvt(tTd,RcvlS,NiS[G) 



Sa7 



T*cnS = MAPb(NIS[0,tGEN) 



Sa8 



tTeS - TcvtS * TrchS 



Sa9 



T 



FuelSLQ = MAPfueKtT^S.NiSCO; 



7TL/ Sa10 



i 



§«*-^BE)is«ksas[tNimtii San 

tNl = NISO] 



c 



D 



-27- 



(28) 



2000-236601 



1 1] 



[011] 



Set 



Sc2 



I 



NRJ1 = TBLcvtu(vsp) 
NL1 = TBLcvtl(v6p) 



I 



^ tPd = lTd*r*vsp*10/36 
N8-2 = TBLmta(tPd) 



NiL = select HigUNiU ,NiL2) 
NiU = WiU1 



liS[n] = NiU NiL+5Q.._, NiU 
1=0 




Sc6 



> PovtS = v 5 p*10/36/<2nr)/6D/NiS[i] 
TcvtS = MAPovt(tTd,RovtS,NiS[Q) 



Sc7 



J 



Elec[i] - MAPelec(TcvtS,HiS[iJ> 



c 







r 


tN'i = NiiSlD 


1 





7f\y Sea 



(72) RW* «■* &f?8 

*#JI|**iRmfl»*Jlli££*r2#ifi Bl 



-28- 



m 

F*-A(#%) 3G093 AA06 AA07 AA16 BA15 BA19 

CA06 DA01 DA05 DA06 DA09 

DBOO DBOI DB05 DB19 EA09 

EBOO EB02 EB03 FA07 FA08 
FA10 

3G301 JA02 JA18 JA19 KA08 LA03 

NC04 ND03 ND04 NE18 NE20 
PA01Z PAHA PA112 PE01A 
PE01Z PE082 PF01Z PF03Z 
PGOOZ PG01Z 

5H115 PA08 PA11 PC06 PG04 PI 11 

PI16 PI24 PI29 PI30 P002 

PU02 PU09 PU10 PU22 PU24 

PV02 PV07 PV09 QA10 QE08 

QE10 QI04 QN03 ON06 QN22 

ON23 RB08 RE03 RE04 RE05 

RE07 RE12 RE13 SE04 SE05 

SE06 SE08 SF01 TBOI TE02 

TE03 TE05 TE08 TI02 TI05 

TI10 T006 T014 T021 T030 



#112 0 0 0- 2 3 6 6 0 1 



-29- 



Searching PAJ 



Page 1 of 2 



t, 



ATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2000-236601 
(43)Date of publication of application : 29.08.2000 



(51)Int.CI. 



B60L 11/14 
B60K 6/00 
B60K 8/00 
F02D 29/06 
F02D 41/04 



(21) Application number : 11-038697 

(22) Date of filing: 17.02.1999 



(71) Applicant 

(72) Inventor : 



NISSAN MOTOR CO LTD 

DEGUCHI YOSHITAKA 
KAWABE TAKETOSHI 
MURAMOTO ITSURO 
KURODA KOICHI 



(54) DRIVING POWER CONTROLLER FOR VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a driving power, 
corresponding to a driving power requested by a passenger and a 
driving power which corresponds to a requested power 
generation at an engine operating point of minimum fuel 
consumption or at a motor operating point of minimum power 
consumption, while taking into account the efficiency of engine, 
motor and power transmission mechanism. 

SOLUTION: Target r.p.m. of an engine for realizing vehicle speed, 
target driving torque and target power generation with minimum 
fuel consumption is operated, while taking into account the 
efficiency of an engine 2, a motor B 4 and power transmission 
mechanism 5-7. Consequently, an operating point of the engine 2 
optimal for the vehicle speed, driving power and power generation 
requested by a passenger can be determined, and the engine 2 
can be operated constantly at an operating point of best 
efficiency, even if the ratio between driving power corresponding 
to the requested driving amount and driving power corresponding 
to the requested driving amount power generation varies. 
Furthermore, a driving power corresponding to the driving rate 

requested by a passenger and a power generation power corresponding to a requested heat generation 
can be realized accurately. 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] In the driving force control unit of the car which is equipped with the dc-battery which delivers and 
receives power between motors, and transmits the driving force of an engine, said motor, or both to a driving 
wheel through the power transmission device containing a nonstep variable speed gear A vehicle speed 
detection means to detect the vehicle speed, and an accelerator actuation detection means to detect the amount 
of treading in of an accelerator pedal, A target driving torque operation means to calculate target driving 
torque based on the amount of accelerator pedal treading in, and the vehicle speed, A target generated output 
operation means to calculate the target generated output of said motor for changing the charge condition of 
said dc-battery into a target charge condition, The effectiveness of said engine, said motor, and said power 
transmission device is taken into consideration. A target engine-speed operation means to calculate the target 
engine speed for realizing the vehicle speed, target driving torque, and target generated output with the 
minimum fuel consumption, The change-gear-ratio control means which controls the change gear ratio of said 
nonstep variable speed gear so that the engine speed of said engine turns into a target engine speed, A target 
torque operation means to calculate the target engine torque and target motor torque for realizing target 
driving torque and target generated output, The driving force control unit of the car characterized by having 
the engine-torque control means controlled so that the torque of said engine turns into a target engine torque, 
and a motor torque control means to control so that the torque of said motor turns into target motor torque. 
[Claim 2] In the driving force control unit of the car which is equipped with the dc-battery which delivers and 
receives power between motors, and transmits the driving force of said motor to a driving wheel through the 
power transmission device containing a nonstep variable speed gear A vehicle speed detection means to 
detect the vehicle speed, and an accelerator actuation detection means to detect the amount of treading in of 
an accelerator pedal, A target driving torque operation means to calculate target driving torque based on the 
amount of accelerator pedal treading in, and the vehicle speed, A target motor rotational frequency operation 
means to calculate the target motor rotational frequency for realizing the vehicle speed and target driving 
torque with the minimum power consumption in consideration of the effectiveness of said motor and said 
power transmission device, The change-gear-ratio control means which controls the change gear ratio of said 
nonstep variable speed gear so that the rotational frequency of said motor turns into a target motor rotational 
frequency, The driving force control unit of the car characterized by having a target torque operation means to 
calculate the target motor torque for realizing target driving torque, and a motor torque control means to 
control so that the torque of said motor turns into target motor torque. 

[Claim 3] Have the dc-battery which delivers and receives power between motors, and a clutch is infixed 
between an engine and said motor. In the driving force control unit of the car transmitted to a driving wheel 
through the power transmission device which contains a nonstep variable speed gear for the driving force of 
either of said engines and said motors, or both by conclusion and release of said clutch A vehicle speed 
detection means to detect the vehicle speed, and an accelerator actuation detection means to detect the amount 
of treading in of an accelerator pedal, A target driving torque operation means to calculate target driving 
torque based on the amount of accelerator pedal treading in, and the vehicle speed, A target generated output 
operation means to calculate the target generated output of said motor for changing the charge condition of 
said dc-battery into a target charge condition, The effectiveness of said engine, said motor, and said power 
transmission device is taken into consideration. A target engine-speed operation means to calculate the target 
engine speed for realizing the vehicle speed, target driving torque, and target generated output with the 
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minimum fuel consumptio^Hk target motor rotational frequency operati^^eans to calculate the target 
motor rotational frequency^^realizing the vehicle speed and target driving torque with the minimum power 
consumption in consideration of the effectiveness of said motor and said power transmission device, The 
change gear ratio of said nonstep variable speed gear is controlled so that the rotational frequency of said 
motor turns into a target motor rotational frequency at the time of release of said clutch. The change-gear- 
ratio control means which controls the change gear ratio of said nonstep variable speed gear so that the engine 
speed of said engine turns into a target engine speed at the time of conclusion of said clutch, A target torque 
operation means to calculate the target engine torque and target motor torque for realizing target driving 
torque and target generated output, The driving force control unit of the car characterized by having the 
engine-torque control means controlled so that the torque of said engine turns into a target engine torque, and 
a motor torque control means to control so that the torque of said motor turns into target motor torque. 
[Claim 4] Have the dc-battery which delivers and receives power between motors, and a clutch is infixed 
between an engine and said motor. In the driving force control unit of the car transmitted to a driving wheel 
through the power transmission device which contains a nonstep variable speed gear for the driving force of 
either of said engines and said motors, or both by conclusion and release of said clutch A vehicle speed 
detection means to detect the vehicle speed, and an accelerator actuation detection means to detect the amount 
of treading in of an accelerator pedal, A target driving torque operation means to calculate target driving 
torque based on the amount of accelerator pedal treading in, and the vehicle speed, A target generated output 
operation means to calculate the target generated output of said motor for changing the charge condition of 
said dc-battery into a target charge condition, The effectiveness of said engine, said motor, and said power 
transmission device is taken into consideration. A target engine-speed operation means to calculate the target 
engine speed for realizing the vehicle speed, target driving torque, and target generated output with the 
minimum fuel consumption, A target motor rotational frequency operation means to calculate the target 
motor rotational frequency for realizing the vehicle speed and target driving torque with the minimum power 
consumption in consideration of the effectiveness of said motor and said power transmission device, The 
change gear ratio of said nonstep variable speed gear is controlled so that the rotational frequency of said 
motor turns into a target motor rotational frequency at the time of the release request of said clutch. The 
change-gear-ratio control means which controls the change gear ratio of said nonstep variable speed gear so 
that the engine speed of said engine becomes the conclusion demand of said clutch with a target engine speed, 
A target torque operation means to calculate the target engine torque and target motor torque for realizing 
target driving torque and target generated output, The driving force control unit of the car characterized by 
having the engine-torque control means controlled so that the torque of said engine turns into a target engine 
torque, and a motor torque control means to control so that the torque of said motor turns into target motor 
torque. 

[Claim 5] It is the driving force control device of the car characterized by for said target engine-speed 
operation means having a map concerning a target engine speed realizable with the minimum fuel 
consumption in the vehicle speed, target driving torque, and target generated output in the driving force 
control device of a car given in one term of claims 1,3, and 4, and carrying out the table search operation of 
the target engine speed corresponding to the vehicle speed, target driving torque, and target generated output 
from said map. 

[Claim 6] In the driving force control device of a car given in one term of claims 1,3, and 4 said target 
engine-speed operation means In the rotational frequency range which has the fuel consumption data of said 
engine, the generation efficiency data of said motor, and transmission-efficiency data of said power 
transmission device, and said engine can take The driving force control unit of the car characterized by 
calculating the fuel consumption of said engine for realizing target driving torque and target generated output 
based on said data, and fuel consumption making the minimum engine speed a target engine speed. 
[Claim 7] In the driving force control device of a car given in one term of claims 1,3, and 4 said target 
engine-speed operation means It has a map concerning a target engine speed realizable with the minimum 
fuel consumption in the vehicle speed, target driving torque, and target generated output. While carrying out 
the table search operation of the target engine-speed basic value corresponding to the vehicle speed, target 
driving torque, and target generated output from said map In the range near the target engine-speed basic 
value of engine-speed within the limits which has the fuel consumption data of said engine, the generation 
efficiency data of said motor, and transmission-efficiency data of said power transmission device, and said 
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engine can take The driviii|^R-ce control unit of the car characterized bj^Mbulating the fuel consumption of 
said engine for realizing ta^^ driving torque and target generated outpu^ased on said data, and fuel 
consumption making the minimum engine speed a target engine speed. 

[Claim 8] In the driving force control device of a car given in one term of claims 1, 3, and 4 said target 
engine-speed operation means It has a map concerning a target engine speed realizable with the minimum 
fuel consumption in the vehicle speed, target driving torque, and target generated output. While carrying out 
the table search operation of the target engine-speed basic value corresponding to the vehicle speed, target 
driving torque, and target generated output from said map It has the fuel consumption data of said engine, the 
generation efficiency data of said motor, and transmission-efficiency data of said power transmission device. 
Increasing or decreasing a specified quantity [ every ] engine speed by making a target engine-speed basic 
value into initial value at engine-speed within the limits which said engine can take The driving force control 
unit of the car characterized by making an engine speed just before it calculates the fuel consumption of said 
engine for realizing target driving torque and target generated output based on said data and fuel consumption 
starts to increase from reduction into a target engine speed. 

[Claim 9] It is the driving force control unit of the car characterized by for said target motor rotational 
frequency operation means having a map concerning a target motor rotational frequency realizable with the 
minimum power consumption in the vehicle speed and target driving torque in the driving force control unit 
of a car given in one term of claims 2, 3, and 4, and carrying out the table search operation of the target motor 
rotational frequency corresponding to the vehicle speed and target driving torque from said map. 
[Claim 10] In the driving force control unit of a car given in one term of claims 2, 3, and 4 said target motor 
rotational frequency operation means In rotational frequency within the limits which has the effectiveness 
data of said motor, and transmission-efficiency data of said power transmission device, and said motor can 
take The driving force control unit of the car characterized by calculating the power consumption of said 
motor for realizing target driving torque based on said data, and power consumption making the minimum 
motor rotational frequency a target motor rotational frequency. 

[Claim 1 1 ] In the driving force control unit of a car given in one term of claims 2, 3, and 4 said target motor 
rotational frequency operation means While having a map concerning a target motor rotational frequency 
realizable with the minimum power consumption in the vehicle speed and target driving torque and carrying 
out the table search operation of the target motor rotational frequency basic value corresponding to the 
vehicle speed and target driving torque from said map In the range near the target motor rotational frequency 
basic value of rotational frequency within the limits which has the effectiveness data of said motor, and 
transmission-efficiency data of said power transmission device, and said motor can take The driving force 
control unit of the car characterized by calculating the power consumption of said motor for realizing target 
driving torque based on said data, and power consumption making the minimum motor rotational frequency a 
target motor rotational frequency. 

[Claim 12] In the driving force control unit of a car given in one term of claims 2, 3, and 4 said target motor 
rotational frequency operation means While having a map concerning a target motor rotational frequency 
realizable with the minimum power consumption in the vehicle speed and target driving torque and carrying 
out the table search operation of the target motor rotational frequency basic value corresponding to the 
vehicle speed and target driving torque from said map Having the effectiveness data of said motor, and 
transmission-efficiency data of said power transmission device, and increasing or decreasing a specified 
quantity [ every ] rotational frequency at rotational frequency within the limits which said motor can take by 
making a target motor rotational frequency basic value into initial value The driving force control unit of the 
car characterized by making a motor rotational frequency just before it calculates the power consumption of 
said motor for realizing target driving torque based on said data and power consumption starts to increase 
from reduction into a target motor rotational frequency. 

[Claim 13] The rotational frequency range which calculates fuel consumption with said target engine-speed 
operation means in the driving force control device of a car given in claims 6-8 and the term of either 10-12, 
and the rotational frequency range which calculates power consumption with said target motor rotational 
frequency operation means are the driving force control device of the car characterized by considering as 
rotational frequency within the limits which said nonstep variable speed gear can take according to the 
vehicle speed. 

[Claim 14] The engine-speed range which calculates fuel consumption with said target engine-speed 
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operation means in the dri^^force control device of a car given in ond^^i of claims 6-8 is the driving 
force control device of the^^characterized by said engine considering as engine-speed within the limits 
which can realize power of the sum of target driving torque and target generated output. 
[Claim 15] The rotational frequency range which calculates power consumption with said target motor 
rotational frequency operation means in the driving force control unit of a car given in one term of claims 10- 
12 is the driving force control unit of the car characterized by said motor considering as rotational frequency 
within the limits which can realize target driving torque. 

[Claim 16] In the driving force control unit of a car given in claims 1, 3-8 and either term of 13 and 14 said 
target torque operation means While calculating the circumference torque 1 of an engine shaft which 
compensates loss of said power transmission device and realizes target driving torque based on an engine 
speed, the vehicle speed, and target driving torque The circumference conversion torque 2 of an engine shaft 
for compensating loss of said motor and realizing target generated output based on a motor rotational 
frequency and target generated output, is calculated. The driving force control unit of the car characterized by 
making into target motor torque torque which deducted the presumed torque of said engine from said torque 1 
while making the sum of said torque 1 and said torque 2 into a target engine torque. 
[Claim 17] claims 2-4 and 9- the driving force control unit of the car characterized by said target torque 
operation means making motor torque which compensates loss of said power transmission device and realizes 
target driving torque target motor torque based on a motor rotational frequency, the vehicle speed, and target 
driving torque in the driving force control unit of a car given in either term of 13 and 15. 
[Claim 18] In the driving force control unit of a car given in one term of claims 3-15 said target torque 
operation means While calculating the circumference torque 1 of an engine shaft which compensates loss of 
said power transmission device and realizes target driving torque based on an engine speed, the vehicle speed, 
and target driving torque at the time of conclusion of said clutch The circumference conversion torque 2 of an 
engine shaft for compensating loss of said motor and realizing target generated output based on a motor 
rotational frequency and target generated output, is calculated. While making the sum of said torque 1 and 
said torque 2 into a target engine torque Torque which deducted the presumed torque of said engine from said 
torque 1 is made into target motor torque. At the time of release of said clutch The driving force control unit 
of the car characterized by making into target motor torque motor torque which compensates loss of said 
power transmission device and realizes target driving torque based on a motor rotational frequency, the 
vehicle speed, and target driving torque. 

[Claim 19] It is the driving force control unit of the car characterized by said target driving torque operation 
means calculating target driving torque based on the operational status of a car, and a surrounding traffic 
environment not using the amount of accelerator pedal treading in in the driving force control unit of a car 
given in one term of claims 1-18. 

[Claim 20] In the driving force control device of a car given in claims 1, 3-8 and one term of 13, 14, 16, 18, 
and 19 said target engine-speed operation means Instead of calculating the target engine speed of said engine, 
the effectiveness of said engine, said motor, and said power transmission device is taken into consideration. It 
is the driving force control unit of the car which calculates the target change gear ratio of said nonstep 
variable speed gear for realizing the vehicle speed, target driving torque, and target generated output with the 
minimum fuel consumption, and is characterized by said change-gear-ratio control means controlling said 
nonstep variable speed gear so that a change gear ratio turns into a target change gear ratio. 
[Claim 21] In the driving force control unit of a car given in one term of claims 2-4, 9-13, and 15, 17-19 said 
target motor rotational frequency operation means Instead of calculating the target rotational frequency of 
said motor, the effectiveness of said motor and said power transmission device is taken into consideration. It 
is the driving force control unit of the car which calculates the target change gear ratio of said nonstep 
variable speed gear for realizing the vehicle speed and target driving torque with the minimum power 
consumption, and is characterized by said change- gear-ratio control means controlling said nonstep variable 
speed gear so that a change gear ratio turns into a target change gear ratio. 

[Claim 22] It is the driving force control device of the car which said target generated output operation means 
calculates the target generated output which can receive said dc-battery in the driving force control device of 
a car given in one term of claims 1,3-21, and is characterized by said target torque operation means 
calculating the target motor torque which can be outputted and inputted to the actuation circuit and said dc- 
battery of said motor and said motor. 
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[Claim 23] Said target eng^^kpeed operation means is the driving forc^^ptrol device of the car 
characterized by calculatin^We target engine speed which said motor can generate at high effectiveness, so 
that the rate of target generated output is high in the sum of target driving force and target generated output in 
the driving force control device of a car given in one term of claims 1, 3-22. 

[Claim 24] Said target engine-speed operation means is the driving force control device of the car with which 
said power transmission device is characterized by calculating the target engine speed which can transmit 
power at high effectiveness, so that the rate of target driving force is high in the sum of target driving force 
and target generated output in the driving force control device of a car given in one term of claims 1, 3-22. 
[Claim 25] It is the driving force control device of the car characterized by making a target engine speed high, 
so that the rate of target generated output is high in the sum of target driving force and target generated output 
when said target engine-speed operation means has the low load of said engine in the driving force control 
device of a car given in one term of claims 1 , 3-24. 

[Claim 26] It is the driving force control device of the car characterized by making a target engine speed low, 
so that the rate of target driving force is high in the sum of target driving force and target generated output 
when said target engine-speed operation means has the low load of said engine in the driving force control 
device of a car given in one term of claims 1, 3-24. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment which controls the driving force of a car. 
[0002] 

[Description of the Prior Art] By the parallel hybrid car it runs with the driving force of an engine, a motor, or 
both When running only with engine driving force, (engine transit mode) and the best effectiveness, i.e., the 
minimum fuel consumption It is necessary to operate an engine by (it is hereafter called the minimum fuel 
consumption), and to supply crew's demand driving force and the driving force according to the amount of 
demand generations of electrical energy. Moreover, when running only with the driving force of a motor, it is 
necessary to operate a motor at (motor transit mode) and the best effectiveness, i.e., the minimum power 
consumption, and to supply the driving force according to crew's demand driving force. 
[0003] The object of this invention is to realize crew's demand driving force and driving force according to 
the amount of demand generations of electrical energy in the engine operation point of the minimum fuel 
consumption, or the motor operating point of the minimum power consumption. 
[0004] 

[Means for Solving the Problem] (1) If it matches with drawing 1 and drawin g 2 which show the 
configuration of the gestalt of 1 operation, and drawing 4 which shows actuation of the gestalt of 1 operation 
and invention of claim 1 is explained, invention of claim 1 will be equipped with the dc-battery 1 5 which 
delivers and receives power between motors 4, and will be applied to the driving-force control unit of the car 
which transmits the driving force of an engine 2, a motor 4, or both to a driving wheel 8 through the power 
transmission devices 5-7 containing a nonstep variable speed gear 5. And a vehicle speed detection means 22 
(SI) to detect the vehicle speed and an accelerator actuation detection means 21 (SI) to detect the amount of 
treading in of an accelerator pedal, A target driving torque operation means 16 (S2) to calculate target driving 
torque based on the amount of accelerator pedal treading in, and the vehicle speed, A target generated output 
operation means 1 6 to calculate the target generated output of the motor 4 for changing the charge condition 
of a dc-battery 15 into a target charge condition (S4), The effectiveness of an engine 2, a motor 4, and power 
transmission devices 5-7 is taken into consideration. A target engine-speed operation means 16 (S5) to 
calculate the target engine speed for realizing the vehicle speed, target driving torque, and target generated 
output with the minimum fuel consumption, The change-gear-ratio control means 1 6 which controls the 
change gear ratio of a nonstep variable speed gear 5 so that the engine speed of an engine 2 turns into a target 
engine speed, A target torque operation means 16 (S8-S10) to calculate the target engine torque and target 
motor torque for realizing target driving torque and target generated output, It has the engine-torque control 
means 16 controlled so that the torque of an engine 2 turns into a target engine torque, and a motor torque 
control means 1 6 to control so that the torque of a motor 4 turns into target motor torque. 
(2) If it matches with drawin g 1 and drawing 2 which show the configuration of the gestalt of 1 operation, and 
drawin g 4 which shows actuation of the gestalt of 1 operation and invention of claim 2 is explained, invention 
of claim 2 will be equipped with the dc-battery 1 5 which delivers and receives power between motors 4, and 
will be applied to the driving force control unit of the car which transmits the driving force of a motor 4 to a 
driving wheel 8 through the power transmission devices 5-7 containing a nonstep variable speed gear 5. And 
a vehicle speed detection means 22 (SI) to detect the vehicle speed and an accelerator actuation detection 
means 21 (SI) to detect the amount of treading in of an accelerator pedal, A target driving torque operation 
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means 16 (S2) to calculate^pet driving torque based on the amount ofl^Rerator pedal treading in, and the 
vehicle speed, A target motor rotational frequency operation means 16 (SI 4) to calculate the target motor 
rotational frequency for realizing the vehicle speed and target driving torque with the minimum power 
consumption in consideration of the effectiveness of a motor 4 and power transmission devices 5-7, The 
change-gear-ratio control means 1 6 which controls the change gear ratio of a nonstep variable speed gear 5 so 
that the rotational frequency of a motor 4 turns into a target motor rotational frequency, It has a target torque 
operation means 16 (S15-S16) to calculate the target motor torque for realizing target driving torque, and a 
motor torque control means 1 6 to control so that the torque of a motor 4 turns into target motor torque. 
When it matches with drawin g 1 and drawing 2 which show the configuration of the gestalt of 1 operation, 
and drawing_4 which shows actuation of the gestalt of 1 operation and invention of claim 3 is explained, (3) 
Invention of claim 3 Have the dc-battery 1 5 which delivers and receives power between motors 4, and a 
clutch 3 is infixed between an engine 2 and a motor 4. Conclusion and release of a clutch 3 apply the driving 
force of an engine 2, a motor 4, or both to the driving force control unit of the car which transmits a nonstep 
variable speed gear 5 to a driving wheel 8 through the included power transmission devices 5-7. And a 
vehicle speed detection means 22 (SI) to detect the vehicle speed and an accelerator actuation detection 
means 21 (SI) to detect the amount of treading in of an accelerator pedal, A target driving torque operation 
means 16 (S2) to calculate target driving torque based on the amount of accelerator pedal treading in, and the 
vehicle speed, A target generated output operation means 16 (S4, SI 1) to calculate the target generated output 
of the motor 4 for changing the charge condition of a dc-battery 1 5 into a target charge condition, The 
effectiveness of an engine 2, a motor 4, and power transmission devices 5-7 is taken into consideration. A 
target engine-speed operation means 16 (S5) to calculate the target engine speed for realizing the vehicle 
speed, target driving torque, and target generated output with the minimum fuel consumption, A target motor 
rotational frequency operation means 16 (SI 4) to calculate the target motor rotational frequency for realizing 
the vehicle speed and target driving torque with the minimum power consumption in consideration of the 
effectiveness of a motor 4 and power transmission devices 5-7, The change gear ratio of a nonstep variable 
speed gear 5 is controlled so that the rotational frequency of a motor 4 turns into a target motor rotational 
frequency at the time of release of a clutch 3 . The change-gear-ratio control means 1 6 which controls the 
change gear ratio of a nonstep variable speed gear 5 so that the engine speed of an engine 2 turns into a target 
engine speed at the time of conclusion of a clutch 3, A target torque operation means 16 (S8-S10, S15-S16) to 
calculate the target engine torque and target motor torque for realizing target driving torque and target 
generated output, It has the engine-torque control means 16 controlled so that the torque of an engine 2 turns 
into a target engine torque, and a motor torque control means 16 to control so that the torque of a motor 4 
turns into target motor torque. 

When it matches with drawing 1 and drawing 2 which show the configuration of the gestalt of 1 operation, 
and drawin g 4 which shows actuation of the gestalt of 1 operation and invention of claim 4 is explained, (4) 
Invention of claim 4 Have the dc-battery 1 5 which delivers and receives power between motors 4, and a 
clutch 3 is infixed between an engine 2 and a motor 4. Conclusion and release of a clutch 3 apply the driving 
force of an engine 2, a motor 4, or both to the driving force control unit of the car which transmits a nonstep 
variable speed gear 5 to a driving wheel 8 through the included power transmission device. And a vehicle 
speed detection means 22 (SI) to detect the vehicle speed and an accelerator actuation detection means 21 

(51) to detect the amount of treading in of an accelerator pedal, A target driving torque operation means 16 

(52) to calculate target driving torque based on the amount of accelerator pedal treading in, and the vehicle 
speed, A target generated output operation means 16 (S4, SI 1) to calculate the target generated output of the 
motor 4 for changing the charge condition of a dc-battery 1 5 into a target charge condition, The effectiveness 
of an engine 2, a motor 4, and power transmission devices 5-7 is taken into consideration. A target engine- 
speed operation means 16 (S5) to calculate the target engine speed for realizing the vehicle speed, target 
driving torque, and target generated output with the minimum fuel consumption, A target motor rotational 
frequency operation means 16 (SI 4) to calculate the target motor rotational frequency for realizing the 
vehicle speed and target driving torque with the minimum power consumption in consideration of the 
effectiveness of a motor 4 and power transmission devices 5-7, The change gear ratio of a nonstep variable 
speed gear 5 is controlled so that the rotational frequency of a motor 4 turns into a target motor rotational 
frequency at the time of the release request of a clutch 3. The change-gear- ratio control means 16 which 
controls the change gear ratio of a nonstep variable speed gear 5 so that the engine speed of an engine 2 
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becomes the conclusion d^pd of a clutch 3 with a target engine speed^Pfarget torque operation means 1 6 
(S8-S10, S15-S16) to calculate the target engine torque and target motor torque for realizing target driving 
torque and target generated output, It has the engine- torque control means 16 controlled so that the torque of 
an engine 2 turns into a target engine torque, and a motor torque control means 16 to control so that the torque 
of a motor 4 turns into target motor torque. 

When it matches with drawing 1 and drawing_2 which show the configuration of the gestalt of 1 operation, 
and drawing 4 which shows actuation of the gestalt of 1 operation and invention of claim 5 is explained, (5) 
The driving force control unit of the car of claim 5 With the target engine-speed operation means 16, it has 
the map MAPtnil concerning a target engine speed realizable with the minimum fiiel consumption in the 
vehicle speed, target driving torque, and target generated output, the table search operation of the target 
engine speed tNi corresponding to the vehicle speed vsp, the target driving torque tTd, and the target 
-generated output tGEN is carried out from this map MAPtnil (S5) — it is made like. 

When it matches with drawing 1 and drawing 2 which show the configuration of the gestalt of 1 operation, 
and drawing 6 which shows actuation of the 1 st modification and invention of claim 6 is explained, (6) The 
driving force control unit of the car of claim 6 In the rotational frequency range (Sal-Sa4) which the target 
engine-speed operation means 16 has the fuel consumption data of an engine 2, the generation efficiency data 
of a motor 4, and transmission-efficiency data of power transmission devices 5-7, and an engine 2 can take 
the fuel consumption of the engine 2 for realizing target driving torque and target generated output based on 
said data is calculated (Sa5-Sa9), and fuel consumption makes the minimum engine speed a target engine 
speed (SalO-Sal 1) — it is made like. 

When it matches with drawing 1 and drawing 2 which show the configuration of the gestalt of 1 operation, 
and drawing 10 which shows actuation of the 2nd modification and invention of claim 7 is explained, (7) The 
driving force control unit of the car of claim 7 The target engine- speed operation means 16 has a map 
concerning a target engine speed realizable with the minimum fuel consumption in the vehicle speed, target 
driving torque, and target generated output. While carrying out the table search operation of the target engine- 
speed basic value corresponding to the vehicle speed, target driving torque, and target generated output from 
this map In the range near [ in the engine-speed range (Sal-Sa4) which has engine fuel consumption data, the 
generation efficiency data of a motor, and transmission-efficiency data of a power transmission device, and 
an engine can take ] the target engine-speed basic value the fuel consumption of the engine for realizing target 
driving torque and target generated output based on said data is calculated (Sa5-Sa9), and fuel consumption 
makes the minimum engine speed a target engine speed (SalO-Sal 1) — it is made like. 
(8) The driving force control unit of the car of claim 8 A target engine-speed operation means has a map 
concerning a target engine speed realizable with the minimum fuel consumption in the vehicle speed, target 
driving torque, and target generated output. While carrying out the table search operation of the target engine- 
speed basic value corresponding to the vehicle speed, target driving torque, and target generated output from 
the map It has engine fuel consumption data, the generation efficiency data of a motor, and transmission- 
efficiency data of a power transmission device. Increasing or decreasing a specified quantity [ every ] engine 
speed by making a target engine-speed basic value into initial value at engine-speed within the limits which 
an engine can take The fuel consumption of the engine for realizing target driving torque and target generated 
output based on said data is calculated, and be made to let an engine speed just before fuel consumption starts 
to increase from reduction be a target engine speed. 

When it matches with drawing 1 and drawin g 2 which show the configuration of the gestalt of 1 operation, 
and drawin g 4 which shows actuation of the gestalt of 1 operation and invention of claim 9 is explained, (9) 
The driving force control unit of the car of claim 9 The target motor rotational frequency operation means 16 
has the map MAPtniO concerning a target motor rotational frequency realizable with the minimum power 
consumption in the vehicle speed and target driving torque, the table search operation of the target motor 
rotational frequency tNi corresponding to the vehicle speed vsp and the target driving torque tTd is carried 
out from the map MAPtniO (SI 4) — it is made like. 

(10) If it matches with drawing 1 and draw ing 2 which show the configuration of the gestalt of 1 operation, 
and drawing 1 1 which shows actuation of the 4th modification and invention of claim 10 is explained [ in the 
engine-speed range (Scl-Sc4) where the target motor engine-speed operation means 16 has the effectiveness 
data of a motor 4, and transmission-efficiency data of power transmission devices 5-7, and, as for the driving 
force control device of the car of claim 10, a motor 4 can take them ] the power consumption of the motor 4 
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for realizing target drivin^pfue based on said data is calculated (Sc5-^^ and power consumption makes 
the minimum motor rotational frequency a target motor rotational frequency (Sc8-Sc9) ~ it is made like. 

(11) The driving force control unit of the car of claim 1 1 A target motor rotational frequency operation means 
has a map concerning a target motor rotational frequency realizable with the minimum power consumption in 
the vehicle speed and target driving torque. While carrying out the table search operation of the target motor 
rotational frequency basic value corresponding to the vehicle speed and target driving torque from the map In 
the range near the target motor rotational frequency basic value of rotational frequency within the limits 
which has the effectiveness data of a motor, and transmission-efficiency data of a power transmission device, 
and a motor can take The power consumption of the motor for realizing target driving torque based on said 
data is calculated, and power consumption is made to make the minimum motor rotational frequency a target 
motor rotational frequency. 

(12) The driving force control unit of the car of claim 12 A target motor rotational frequency operation means 
has a map concerning a target motor rotational frequency realizable with the minimum power consumption in 
the vehicle speed and target driving torque. While carrying out the table search operation of the target motor 
rotational frequency basic value corresponding to the vehicle speed and target driving torque from the map 
Having the effectiveness data of a motor, and transmission-efficiency data of a power transmission device, 
and increasing or decreasing a specified quantity [ every ] rotational frequency at rotational frequency within 
the limits which a motor can take by making a target motor rotational frequency basic value into initial value 
The power consumption of the motor for realizing target driving torque based on said data is calculated, and 
be made to let a motor rotational frequency just before power consumption starts to increase from reduction 
be a target motor rotational frequency. 

(13) Be made to make the driving force control device of the car of claim 13 into rotational frequency within 
the limits to which a nonstep variable speed gear can take the rotational frequency range which calculates fuel 
consumption with a target engine-speed operation means, and the rotational frequency range which calculates 
power consumption with a target motor rotational frequency operation means according to the vehicle speed. 

(14) The driving force control device of the car of claim 14 is made to make the engine- speed range which 
calculates fuel consumption with a target engine-speed operation means engine-speed within the limits to 
which an engine can realize power of the sum of target driving torque and target generated output. 

(15) The driving force control unit of the car of claim 15 is made to make the rotational frequency range 
which calculates power consumption with a target motor rotational frequency operation means rotational 
frequency within the limits to which a motor can realize target driving torque. 

When it matches with drawing 4 which shows actuation of the gestalt of 1 operation and invention of claim 

16 is explained, (16) The driving force control unit of the car of claim 16 circumference torque of engine 
shaft ITcvt which compensates loss of a power transmission device and realizes target driving torque with a 
target torque operation means based on an engine speed, the vehicle speed, and target driving torque ~ 
calculating (S6) — Circumference conversion torque of engine shaft 2TgenO for compensating loss of a motor 
and realizing target generated output based on a motor rotational frequency and target generated output, is 
calculated (S7). the sum of said torque ITcvt and said torque 2TgenO — the target engine torque tTe — 
carrying out (S8) — let torque which deducted the engine presumed torque estTe from said torque ITcvt be 
the target motor torque tTb (S9-S10) — it is made like. 

(1 7) if it matches with drawin g 4 which shows actuation of the gestalt of 1 operation and invention of claim 

17 is explained, the driving force control unit of the car of claim 17 will make motor torque which 
compensates loss of a power transmission device and realizes target driving torque with a target torque 
operation means based on a motor rotational frequency, the vehicle speed, and target driving torque the target 
motor torque tTb (S15-S16) - make it like. 

When it matches with drawing 4 which shows actuation of the gestalt of 1 operation and invention of claim 

18 is explained, (18) The driving force control unit of the car of claim 18 With a target torque operation 
means, at the time of clutch conclusion circumference torque of engine shaft ITcvt which compensates loss 
of a power transmission device and realizes target driving torque based on an engine speed, the vehicle speed, 
and target driving torque — calculating (S6) — Circumference conversion torque of engine shaft 2TgenO for 
compensating loss of a motor and realizing target generated output based on a motor rotational frequency and 
target generated output, is calculated (S7). the sum of said torque ITcvt and said torque 2TgenO — the target 
engine torque tTe — carrying out (S8) — Torque which deducted the engine presumed torque estTe from said 
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torque ITcvt is made into ^^irget motor torque tTb (S9-S10). At the ti^Ptf clutch release let motor torque 
which compensates loss of a power transmission device and realizes target driving torque be the target motor 
torque tTb based on a motor rotational frequency, the vehicle speed, and target driving torque (S15-S16) — it 
is made like. 

(19) The target driving torque operation means of the driving force control unit of the car of claim 19 
calculates target driving torque based on the operational status of a car, and a surrounding traffic environment 
not using the amount of accelerator pedal treading in. 

(20) The driving force control device of the car of claim 20 calculates the target change gear ratio of the 
nonstep variable speed gear for realizing the vehicle speed, target driving torque, and target generated output 
with the minimum fuel consumption in consideration of the effectiveness of an engine, a motor, and a power 
transmission device with a target engine-speed operation means instead of calculating an engine target engine 
speed, and it controls a nonstep variable speed gear by the change-gear-ratio control means so that a change 
gear ratio turns into a target change gear ratio. 

(21) The driving force control unit of the car of claim 21 calculates the target change gear ratio of the nonstep 
variable speed gear for realizing the vehicle speed and target driving torque with the minimum power 
consumption in consideration of the effectiveness of a motor and a power transmission device with a target 
motor rotational frequency operation means instead of calculating the target rotational frequency of a motor, 
and it controls a nonstep variable speed gear by the change-gear-ratio control means so that a change gear 
ratio turns into a target change gear ratio. 

(22) The driving force control device of the car of claim 22 calculates the target generated output which can 
receive a dc-battery with a target generated output operation means, and calculates the target motor torque 
which can be outputted and inputted to the actuation circuit and dc-battery of a motor and a motor with a 
target torque operation means. 

(23) With a target engine-speed operation means, the driving force control device of the car of claim 23 
calculates the target engine speed which a motor can generate at high effectiveness, so that the rate of target 
generated output is high in the sum of target driving force and target generated output. 

(24) With a target engine-speed operation means, the driving force control device of the car of claim 24 
calculates the target engine speed which a power transmission device can deliver power at high effectiveness, 
so that the rate of target driving force is high in the sum of target driving force and target generated output. 

(25) When an engine load is low, the driving force control device of the car of claim 25 is made to make a 
target engine speed high with a target engine-speed operation means, so that the rate of target generated 
output is high in the sum of target driving force and target generated output. 

(26) When an engine load is low, the driving force control device of the car of claim 26 is made to make a 
target engine speed low with a target engine-speed operation means, so that the rate of target driving force is 
high in the sum of target driving force and target generated output. 

[0005] Although drawing of the gestalt of 1 operation was used by the term of The means for solving a 
technical problem mentioned above in order to give explanation intelligible, thereby, this invention is not 
limited to the gestalt of 1 operation. 
[0006] 

[Effect of the Invention] (1) Since the target engine speed for realizing the vehicle speed, target driving 
torque, and target generated output with the minimum fuel consumption was calculated in consideration of 
the effectiveness of an engine, a motor, and a power transmission device according to invention of claim 1 
Even if it can determine the operating point of the optimal engine to the vehicle speed, crew's demand driving 
force, and each of the amount of demand generations of electrical energy and the rate of the actuation power 
according to demand driving force and the generation-of-electrical-energy power according to the amount of 
demand generations of electrical energy changes, an engine can always be operated in the operating point of 
the best effectiveness (the minimum fuel consumption). Furthermore, since a target engine speed is calculated 
in consideration of the effectiveness of an engine, a motor, and a power transmission device, the actuation 
power according to crew's demand driving force and the generation-of-electrical-energy power according to 
the amount of demand generations of electrical energy are realizable for accuracy. 

(2) since the target motor rotational frequency for realizing the vehicle speed and target driving torque with 
the minimum power consumption was calculated in consideration of the effectiveness of a motor and a power 
transmission device according to invention of claim 2, the vehicle speed and crew's demand driving force are 
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alike, respectively, it recei^Jand the operating point of the optimal mdBcan be determined. Furthermore, 
since a target motor rotational frequency is calculated in consideration of the effectiveness of a motor and a 
power transmission device, the actuation power according to crew's demand driving force is realizable for 
accuracy. 

(3) While calculating the target engine speed for realizing the vehicle speed, target driving torque, and target 
generated output with the minimum fuel consumption in consideration of the effectiveness of an engine, a 
motor, and a power transmission device according to invention of claim 3 In consideration of the 
effectiveness of a motor and a power transmission device, the target motor rotational frequency for realizing 
the vehicle speed and target driving torque with the minimum power consumption is calculated. The change 
gear ratio of a nonstep variable speed gear is controlled so that the rotational frequency of a motor turns into a 
target motor rotational frequency at the time of clutch release. Since the change gear ratio of a nonstep 
variable speed gear was controlled so that an engine engine speed turned into a target engine speed at the time 
of clutch conclusion By the hybrid car which a clutch is infixed between an engine and a motor and transmits 
the driving force of an engine, a motor, or both to a driving wheel through a power transmission device by 
conclusion and release of a clutch At the time of clutch conclusion, the same effectiveness as above- 
mentioned claim 1 is acquired, and the same effectiveness as above-mentioned claim 2 is acquired at the time 
of clutch release. 

(4) While calculating the target engine speed for realizing the vehicle speed, target driving torque, and target 
generated output with the minimum fuel consumption in consideration of the effectiveness of an engine, a 
motor, and a power transmission device according to invention of claim 4 In consideration of the 
effectiveness of a motor and a power transmission device, the target motor rotational frequency for realizing 
the vehicle speed and target driving torque with the minimum power consumption is calculated. The change 
gear ratio of a nonstep variable speed gear is controlled so that the rotational frequency of a motor turns into a 
target motor rotational frequency at the time of the release request of a clutch. Since the change gear ratio of a 
nonstep variable speed gear was controlled so that an engine engine speed became the conclusion demand of 
a clutch with a target engine speed Upwards according to the conclusion and release of a clutch in a hybrid 
car, the same effectiveness as above-mentioned claim 3 is acquired, and When a conclusion demand or 
release request of a clutch occurs, the target operating point of an engine, a motor, and a nonstep variable 
speed gear can be changed, thereby, migration of the operating point accompanying clutch operation can be 
made to complete promptly, and the lack of driving force accompanying migration of an operating point can 
be controlled. 

(5) According to invention of claim 5, since the operation of a target engine speed was asked for the target 
engine speed by the table search operation from the map using the map concerning a target engine speed 
realizable with the minimum fuel consumption in the vehicle speed, target driving torque, and target 
generated output, the target engine-speed operation of the minimum fuel consumption is easily realizable for 
a high speed with a microcomputer. 

(6) In the rotational frequency range which an engine can take according to invention of claim 6 It is based on 
engine fuel consumption data, the generation efficiency data of a motor, and the transmission-efficiency data 
of a power transmission device. Since the fuel consumption of the engine for realizing target driving torque 
and target generated output is calculated and fuel consumption was made to make the minimum engine speed 
a target engine speed While being able to reduce substantially the amount of data used for a target engine- 
speed operation and being able to reduce memory space, the manday of data setting out can be reduced. 
Moreover, when engine fuel consumption changes with the effects of engine-coolant water temperature etc., 
the fuel consumption data for every engine operation point according to engine-cooling-water ** are 
prepared, fuel consumption is calculated according to actual engine-cooling-water ** in the engine- speed 
range which an engine can take and fuel consumption chooses the minimum engine speed, the engine 
operation point of the minimum fuel consumption according to engine-cooling-water ** can be realized. 
Similarly, even when the effectiveness of a motor changes according to battery voltage, the engine operation 
point of the minimum fuel consumption according to battery voltage can be realized by preparing the motor- 
efficiency data according to battery voltage, calculating fuel consumption according to actual battery voltage 
in the engine-speed range which an engine can take, and choosing the engine speed from which fuel 
consumption serves as the minimum. 

(7) According to invention of claim 7, the vehicle speed, target driving torque, and target generated output 
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from the map about a targ^Bgine speed realizable with the minimum ^^consumption While carrying out 
the table search operation oTthe target engine-speed basic value corresponding to the vehicle speed, target 
driving torque, and target generated output In the range near the target engine-speed basic value of engine- 
speed within the limits which an engine can take It is based on engine fuel consumption data, the generation 
efficiency data of a motor, and the transmission-efficiency data of a power transmission device. Since the fuel 
consumption of the engine for realizing target driving torque and target generated output is calculated and 
fuel consumption was made to make the minimum engine speed a target engine speed While the engine-speed 
range which calculates fuel consumption is restricted to the range of the need minimum in addition to the 
effectiveness of above-mentioned claim 6 and data processing of a microcomputer is mitigated, the operation 
time of a target engine speed is shortened. 

(8) According to invention of claim 8, the vehicle speed, target driving torque, and target generated output 
from the map about a target engine speed realizable with the minimum fuel consumption While carrying out 
the table search operation of the target engine-speed basic value corresponding to the vehicle speed, target 
driving torque, and target generated output Increasing or decreasing a specified quantity [ every ] engine 
speed by making a target engine-speed basic value into initial value at engine-speed within the limits which 
an engine can take It is based on engine fuel consumption data, the generation efficiency data of a motor, and 
the transmission-efficiency data of a power transmission device. Since it was made to make an engine speed 
just before it calculates the fuel consumption of the engine for realizing target driving torque and target 
generated output and fuel consumption starts to increase from reduction into the target engine speed In 
addition to the effectiveness of above-mentioned claim 6, to the engine speed of the side which fuel 
consumption increases, the operation of fuel consumption is omissible. While the engine-speed range which 
calculates fuel consumption is restricted to the range of the need minimum and data processing of a 
microcomputer is mitigated, the operation time of a target engine speed is shortened. 

(9) According to invention of claim 9, from the map concerning a target motor rotational frequency realizable 
with the minimum power consumption in the vehicle speed and target driving torque, since it was made to 
carry out the table search operation of the target motor rotational frequency corresponding to the vehicle 
speed and target driving torque, the target motor rotational frequency operation of the minimum power 
consumption is easily realizable for a high speed with a microcomputer. 

(10) In rotational frequency within the limits which a motor can take according to invention of claim 10 Since 
the power consumption of the motor for realizing target driving torque is calculated based on the 
effectiveness data of a motor, and the transmission-efficiency data of a power transmission device and power 
consumption was made to make the minimum motor rotational frequency a target motor rotational frequency 
While being able to reduce substantially the amount of data used for a target motor engine-speed operation 
and being able to reduce memory space, the manday of data setting out can be reduced. Moreover, even when 
the effectiveness of a motor changes according to battery voltage, the motor operating point of the minimum 
power consumption according to battery voltage can be realized by preparing the motor-efficiency data 
according to battery voltage, calculating power consumption according to actual battery voltage in the engine- 
speed range which a motor can take, and choosing the motor engine speed from which power consumption 
serves as the minimum. 

(11) According to invention of claim 11, the vehicle speed and target driving torque from the map about a 
target motor rotational frequency realizable with the minimum power consumption While carrying out the 
table search operation of the target motor rotational frequency basic value corresponding to the vehicle speed 
and target driving torque In the range near the target motor rotational frequency basic value of rotational 
frequency within the limits which a motor can take Since the power consumption of the motor for realizing 
target driving torque is calculated based on the effectiveness data of a motor, and the transmission-efficiency 
data of a power transmission device and power consumption was made to make the minimum motor 
rotational frequency a target motor rotational frequency While the motor rotational frequency range which 
calculates power consumption is restricted to the range of the need minimum in addition to the effectiveness 
of above-mentioned claim 1 0 and data processing of a microcomputer is mitigated, the operation time of a 
target motor rotational frequency is shortened. 

(12) According to invention of claim 12, the vehicle speed and target driving torque from the map about a 
target motor rotational frequency realizable with the minimum power consumption While carrying out the 
table search operation of the target motor rotational frequency basic value corresponding to the vehicle speed 
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and target driving torque l^Basing or decreasing a specified quantity [^Pfy ] rotational frequency at 
rotational frequency withinlhe limits which a motor can take by making a target motor rotational frequency 
basic value into initial value It is based on the effectiveness data of a motor, and the transmission-efficiency 
data of a power transmission device. Since it was made to make a motor rotational frequency just before it 
calculates the power consumption of the motor for realizing target driving torque and power consumption 
starts to increase from reduction into the target motor rotational frequency In addition to the effectiveness of 
above-mentioned claim 1 0, to the motor rotational frequency of the side which power consumption increases, 
the operation of power consumption is omissible. While the motor rotational frequency range which 
calculates power consumption is restricted to the range of the need minimum and data processing of a 
microcomputer is mitigated, the operation time of a target motor rotational frequency is shortened. 

(13) Since it was made to consider as rotational frequency within the limits to which a nonstep variable speed 
gear can take the engine-speed range which calculates fuel consumption in a target engine-speed operation, 
and the motor rotational frequency range which calculates power consumption in a target motor rotational 
frequency operation according to the vehicle speed according to invention of claim 13, the operation of the 
rotational frequency range which is not employable can be excluded, data processing of a microcomputer can 
be mitigated, and a target rotational frequency can be calculated promptly. 

(14) According to invention of claim 14, in a target engine- speed operation, since the engine was made to 
make the engine-speed range which calculates fuel consumption rotational frequency within the limits which 
can realize power of the sum of target driving torque and target generated output, the operation of the 
rotational frequency range which is not employable can be excluded, data processing of a microcomputer can 
be mitigated, and a target engine speed can be calculated promptly. 

(15) According to invention of claim 15, in a target motor rotational frequency operation, since the motor was 
made to make the motor rotational frequency range which calculates power consumption rotational frequency 
within the limits which can realize target driving torque, the operation of the rotational frequency range which 
is not employable can be excluded, data processing of a microcomputer can be mitigated, and a target motor 
rotational frequency can be calculated promptly. 

(16) While calculating the circumference torque 1 of an engine shaft which compensates loss of a power 
transmission device and realizes target driving torque based on an engine speed, the vehicle speed, and target 
driving torque according to invention of claim 16 While calculating the circumference conversion torque 2 of 
an engine shaft for compensating loss of a motor and realizing target generated output based on a motor 
rotational frequency and target generated output and making the sum of said torque 1 and said torque 2 into a 
target engine torque Since it was made to make torque which deducted engine presumed torque from said 
torque 1 into target motor torque, target driving torque can always be realized upwards to accuracy by the 
easy operation, and target generated output can be realized to accuracy at least regularly. 

(17) Since it was made to make motor torque which compensates loss of a power transmission device and 
realizes target driving torque into target motor torque based on a motor rotational frequency, the vehicle 
speed, and target driving torque according to invention of claim 1 7, target driving torque is always realizable 
for accuracy by the easy operation. 

According to invention of claim 18, (18) At the time of conclusion of a clutch While calculating the 
circumference torque 1 of an engine shaft which compensates loss of a power transmission device and 
realizes target driving torque based on an engine speed, the vehicle speed, and target driving torque The 
circumference conversion torque 2 of an engine shaft for compensating loss of a motor and realizing target 
generated output based on a motor rotational frequency and target generated output, is calculated. While 
making the sum with the sign reversal value of said torque 1 and said torque 2 into a target engine torque 
Torque which deducted engine presumed torque from said torque 1 is made into target motor torque. At the 
time of release of a clutch Since it was made to make motor torque which compensates loss of a power 
transmission device and realizes target driving torque into target motor torque based on a motor rotational 
frequency, the vehicle speed, and target driving torque By the hybrid car which a clutch is infixed between an 
engine and a motor and transmits the driving force of an engine, a motor, or both to a driving wheel through a 
power transmission device by conclusion and release of a clutch At the time of clutch conclusion, the same 
effectiveness as above-mentioned claim 16 is acquired, and the same effectiveness as above-mentioned claim 
1 7 is acquired at the time of clutch release. 

(19) Since target driving torque was calculated based on the operational status of a car, and a surrounding 
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traffic environment not us^^ie amount of accelerator pedal treading infers invention is applicable 
according to invention of claim 19, also to the unattended operation hybrid car which calculates target driving 
torque so that it may become the vehicle speed of a front car, and the same vehicle speed, for example so that 
the distance between two cars with a front car may serve as a desired value. 

(20) Take into consideration the effectiveness of an engine, a motor, and a power transmission device instead 
of calculating an engine target engine speed according to invention of claim 20. Since the nonstep variable 
speed gear was controlled so that the target change gear ratio of the nonstep variable speed gear for realizing 
the vehicle speed, target driving torque, and target generated output with the minimum fuel consumption was 
calculated and a change gear ratio turned into a target change gear ratio even if the vehicle speed, crew's 
demand driving force, and the amount of demand generations of electrical energy are alike, respectively, and 
it receives, it can operate an engine in the optimal operating point and the rate of the actuation power 
according to demand driving force and the generation-of-electrical-energy power according to the amount of 
demand generations of electrical energy changes An engine can always be operated in the operating point of 
the best effectiveness (the minimum fuel consumption). Furthermore, since a target change gear ratio is 
calculated in consideration of the effectiveness of an engine, a motor, and a power transmission device, the 
actuation power according to crew's demand driving force and the generation-of-electrical-energy power 
according to the amount of demand generations of electrical energy are realizable for accuracy. In addition, if 
the operation of a target change gear ratio is asked for a target change gear ratio by the table search operation 
from this map using the map concerning a target change gear ratio realizable with the minimum fuel 
consumption in the vehicle speed, target driving torque, and target generated output, the target change-gear- 
ratio operation of the minimum fuel consumption is easily realizable for a high speed with a microcomputer. 

(21) since according to invention of claim 21 the nonstep variable speed gear was controlled instead of 
calculating the target rotational frequency of a motor so that the target change gear ratio of the nonstep 
variable speed gear for realizing the vehicle speed and target driving torque with the minimum power 
consumption was calculated in consideration of the effectiveness of a motor and a power transmission device 
and a change gear ratio turned into a target change gear ratio, the vehicle speed and crew's demand driving 
force are alike, respectively, it receives, and a motor can be operated in the optimal operating point. 
Furthermore, since a target change gear ratio is calculated in consideration of the effectiveness of a motor and 
a power transmission device, the actuation power according to crew's demand driving force is realizable for 
accuracy, in addition, the map concerning a target change gear ratio realizable with the minimum power 
consumption in the vehicle speed and target driving torque — using — or [ this map ] — from — if it asks for a 
target change gear ratio by the table search operation, the target change-gear-ratio operation of the minimum 
power consumption is easily realizable for a high speed with a microcomputer. 

(22) Since according to invention of claim 22 the target motor torque which can be outputted and inputted 
was calculated to the actuation circuit and dc-battery of a motor and a motor while calculating the target 
generated output which can receive a dc-battery, a motor, an inverter, and the Maine dc-battery can be used 
within proper limits, dependability can be raised, and a life can be prolonged. 

(23) Since according to invention of claims 25 and 26 the target engine speed was made high, so that the rate 
of target generated output was high in the sum of target driving force and target generated output, and it was 
made to make a target engine speed low so that the rate of target driving force was high when an engine load 
was low, even if the rate of target driving force and target generated output changes, an engine can always be 
operated in the operating point of the minimum fuel consumption. 

[0007] 

[Embodiment of the Invention] Drawin g 1 is drawing showing the configuration of the gestalt of 1 operation. 
In drawing, a thick continuous line shows the transfer path of mechanical power, and a thick broken line 
shows the power line. Moreover, a thin continuous line shows the control line and the double line shows a 
hydraulic system. The power train of this car consists of a motor 1, an engine 2, a clutch 3, a motor 4, a 
nonstep variable speed gear 5, a reduction gear 6, a differential gear 7, and a driving wheel 8. While a clutch 
3 is infixed between an engine 2 and a motor 4 and the output shaft of a motor 1 , the output shaft of an engine 
2, and the input shaft of a clutch 3 are connected mutually, the output shaft of a clutch 3, the output shaft of a 
motor 4, and the input shaft of a nonstep variable speed gear 5 are connected mutually. 
[0008] An engine 2 and a motor 4 serve as a source of propulsion of a car at the time of clutch 3 conclusion, 
and only a motor 4 serves as a source of propulsion of a car at the time of clutch 3 release. The driving force 
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of an engine 2, a motor 4, ^B>th is transmitted to a driving wheel 8 thro^Pr a nonstep variable speed gear 5, 
a reduction gear 6, and a differential gear 7. In addition, on these descriptions, a nonstep variable speed gear 
5, a reduction gear 6, and a differential gear 7 are called a power transmission device. Pressure oil is supplied 
to a nonstep variable speed gear 5 from a hydraulic system 9, and the clamp and lubrication of a belt are 
made. The lubricating oil pump (un-illustrating) of a hydraulic system 9 is driven by the motor 10. 
[0009] Motors 1 , 4, and 1 0 are AC machines, such as a three phase synchronous motor or a three-phase 
induction motor, a motor 1 is mainly used for engine start up and a generation of electrical energy, and a 
motor 4 is mainly used for propulsion and braking of a car. Moreover, a motor 10 is an object for lubricating 
oil pump actuation of a hydraulic system 9. In addition, not only an AC machine but a direct current motor 
can also be used for motors 1 , 4, and 1 0. Moreover, at the time of clutch 3 conclusion, a motor 1 can also be 
used for propulsion and braking of a car, and a motor 4 can also be used for engine start up or a generation of 
electrical energy. 

[0010] A clutch 3 is a powder clutch and can adjust transfer torque. In addition, a dry type single plate clutch 
and a multiplate wet clutch can also be used for this clutch 3. Nonstep variable speed gears 5 are nonstep 
variable speed gears, such as a belt type and a toroidal type, and can adjust a change gear ratio on a stepless 
story. 

[001 1] Motors 1, 4, and 10 are driven with inverters 11, 12, and 13, respectively. In addition, in using a direct 
current motor for motors 1, 4, and 10, it uses a DC-DC converter instead of an inverter. It connects with the 
Maine dc-battery 15 through the common DC link 14, and inverters 11-13 change the alternating current 
generated output of motors 1 and 4 into direct current power, and charge the Maine dc-battery 15 while they 
change the direct-current charge power of the Maine dc-battery 15 into alternating current power and supply 
it to motors 1, 4, and 10. In addition, since the inverters 1 1-13 of each other are connected through the DC 
link 14, the power generated by the motor under regeneration operation can be directly supplied to the motor 
under power running, without minding the Maine dc-battery 15. Various cells, such as a lithium ion battery, a 
nickel hydoride battery, and a lead cell, and an electrical machinery double layer capacitor ******** power 
capacitor can be used for the Maine dc-battery 15. 

[0012] A controller 16 is equipped with a microcomputer, its circumference component, various actuators, 
etc., and controls the change gear ratio of the rotational speed of an engine 2, an output torque, the transfer 
torque of a clutch 3, the rotational speed of motors 1, 4, and 10 and an output torque, and a nonstep variable 
speed gear 5 etc. 

[0013] As shown in drawing 2 , a key switch 20, the accelerator sensor 21, a speed sensor 22, the dc-battery 
thermo sensor 23, the dc-battery SOC detector 24, the engine revolution sensor 25, the motor B revolution 
sensor 26, and the throttle opening sensor 27 are connected to a controller 16. 

[0014] If the key of a car is set as ON location or a START location, it will carry out close [ of the key switch 
20 ] (it calls ON or ON, and off OFF or OFF for close [ of a switch ] hereafter). The accelerator sensor 21 
detects the amount acc of treading in of an accelerator pedal (accelerator opening) [whenever], and a speed 
sensor 22 detects the travel speed vsp of a car [km/h]. The dc-battery thermo sensor 23 detects the 
temperature Tb of the Maine dc-battery 15 [**]. Moreover, the dc-battery SOC detector 24 detects the charge 
condition (hereafter referred to as SOC (State Of Charge)) [%] of the Maine dc-battery 15. The engine 
revolution sensor 25 detects the revolutions per minute Ne of an engine 2 [rpm], and the motor revolution 
sensor 26 detects the revolutions per minute Nb of a motor 4 [rpm]. And the throttle opening sensor 26 
detects throttle-valve opening thetath [whenever] of an engine 2. 

[0015] The fuel injection equipment 30 of an engine 2, an ignition 31, the valve timing adjustment 32, the 
throttle-valve adjusting device 33, etc. are connected to a controller 16 again. A controller 16 controls an 
ignition 31 and lights an engine 2 while it controls a fuel injection equipment 30 and adjusts supply, a halt, 
and fuel oil consumption of the fuel to an engine 2. Moreover, a controller 16 controls the valve timing 
adjustment 32, and adjusts the closing motion stage of the pumping bulb of an engine 2. The throttle-valve 
adjusting device 33 is equipment called the so-called 11 ** system throttle" which operates regardless of 
accelerator pedal actuation of crew, and a throttle valve is opened and closed by the motor so that an engine 2 
may generate desired torque. In addition, a power source is supplied to a controller 1 6 from the low-pressure 
auxiliary dc-battery 34. 

[0016] Here, the decision approach of the operating point of the engine of the gestalt this operation is 
explained. There is a method of generating the rate of mechanical work of the sum of the actuation power 
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according to crew's demari^pving force and the generation-of-electricJ^Prergy power according to the 
amount of demand generations of electrical energy in the operating point of the engine best effectiveness (the 
minimum fuel consumption), i.e., the minimum fuel consumption. For example, when the sum of actuation 
power and generation-of-electrical-energy power is Ql [kw], as shown in drawin g 3 , the intersection PO of 
the engine best effectiveness line and Ql line which are shown on the 2 -dimensional flat surface of an engine 
speed and an engine torque turns into an operating point of the best effectiveness (the minimum fuel 
consumption). 

[0017] However, according to examination by invention-in-this-application persons, it became clear with the 
effectiveness of an engine, a motor, and a power transmission device that the above-mentioned operating 
point PO for which it only asked from the sum of actuation power and generation-of-electrical-energy power 
does not necessarily turn into an operating point of the best effectiveness. Namely, the operating point of the 
best effectiveness changes with the rates of actuation power and generation-of-electrical-energy power. When 
the rate of generation-of-electrical-energy power is high, the operating point of the best effectiveness in the 
PO to PI direction That is, raise an engine speed, reduce an engine torque and it changes to the direction 
where the generation efficiency of a motor becomes good. When the rate of actuation power is high, an 
engine torque is changed to the direction where an increase and the transmission efficiency of a power 
transmission device which carries out and contains a nonstep variable speed gear become good by lowering 
from PO to P 2-way, i.e., an engine speed. 

[0018] So, with the gestalt of this operation, at the time of clutch conclusion, the engine operation point 
(desired value) of the best effectiveness (the minimum fuel consumption) is determined in consideration of 
the effectiveness of an engine, a motor, and a power transmission device, and the motor operating point 
(desired value) of the best effectiveness (the minimum power consumption) is determined in consideration of 
the effectiveness of a motor and a power transmission device at the time of clutch release. 
[0019] Drawin g 4 is a flow chart which shows the operation desired value generating routine of an engine, a 
motor, a nonstep variable speed gear (CVT), and a clutch. This flow chart explains actuation of the gestalt of 
1 operation. A controller 16 performs this routine for every predetermined time, and calculates the operation 
desired value of a motor 1 (it is hereafter called Motor A), a motor 4 (it is hereafter called Motor B), an 
engine 2, a nonstep variable speed gear (CVT) 5, and a clutch 3. 

[0020] In step 1, the vehicle speed vsp [km/h], the motor B engine speed Nb [rpm], the amount acc of 
accelerator pedal treading in (accelerator opening) [whenever], and Dc-battery SOC [%] are detected, and the 
real change gear ratio Rcvt of a nonstep variable speed gear 5 is computed by the degree type. 
[Equation 1] 

In a Rcvt=vsp*10/36-/(2pir)/60-/Nb top type, r is the effective radius of a driving wheel 8. 

[0021] At step 2, the table search operation of the target driving torque tTd corresponding to the vehicle speed 

vsp and the amount acc of accelerator pedal treading in is carried out from the map MAPttd set up 

beforehand. 

[Equation 2] tTd=MAPttd (vsp, acc) — in addition to the computed target driving torque tTd, dynamic 
compensation may be added with a lag unit etc. after a table search operation a rate-of-change limit and 
temporarily a sake [ on an operation disposition ]. At step 2, based on the vehicle speed vsp and the amount 
acc of accelerator pedal treading in, the conclusion demand or release request of a clutch 3 by crew is judged, 
and the conclusion demand flag CLT is set or (1; conclusion) reset again (0; release). 
[0022] Drawin g 5 shows the example of a clutch charge judging map. If it is in a hatching field, a clutch 3 
will be released, and if the intersection of the vehicle speed vsp and the amount acc of accelerator pedal 
treading in (accelerator opening) is outside a hatching field, it will conclude a clutch 3. It is a reference value 
forjudging whether the reference value accl of the amount of accelerator pedal treading in has an accelerator 
pedal in a release condition, or it is in a treading-in condition, and the value near 0 is set up. When an 
accelerator pedal is larger than accl and it gets into the accelerator pedal, a clutch 3 will be released if the 
vehicle speed vsp becomes one or less predetermined value vsp. On the other hand, when the accelerator 
pedal is released for the amount of accelerator pedal treading in by one or less acc, a clutch 3 is released even 
if the vehicle speed is larger than vspl . That is, since driving force with an engine 2 is not demanded when 
crew has released the accelerator pedal, the vehicle speed vsp releases a clutch 3 from a high condition, slows 
down a car only by the regenerative brake of a motor 4, and increases the amount of recovery of slowdown 
energy. 
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[0023] In step 3, if the clul^Bonclusion demand flag CLT is set, and it j^jresses to step 4 and is reset, it 
will progress to step 11. In addition, it detects whether the clutch 3 is released or it is concluded, and may be 
made to branch by the condition detection result of a clutch 3 instead of branching by the judgment result of a 
clutch conclusion demand or a release request. 

[0024] Operation desired value» at «clutch conclusion demand or the time of clutch conclusion condition 
detection A clutch conclusion demand or the time of conclusion condition detection is explained first. In 
addition, since a motor (B) 4 is directly linked by the engine 2 and the engine-speed ratio 1 at the time of 
clutch conclusion, the engine speed of an engine 2 is equal to the engine speed of a motor (B) 4, therefore a 
target engine speed is dealt with as an equal to a target motor engine speed. Moreover, a target engine speed 
also deals with a clutch conclusion demand as a target motor B rotational frequency and an equal. 
[0025] At a clutch conclusion demand or the time of conclusion condition detection, the generation-of- 
electrical-energy desired value (target generated output) tGEN to a motor (B) 4 is computed at step 4. 
Specifically, the table search operation of the target generated output tGEN corresponding to the target charge 
condition tSOC of a dc-battery 15 and a difference (tSOC-SOC) with the charge condition detection value 
SOC is carried out from the table TBLsocl (tSOC-SOC) set up beforehand. 

[Equation 3] tGEN=TBLsocl (tSOC-SOC) — in addition, a table TBLsocl sets the target generated output 
tGEN as a monotonous increment to a difference (tSOC-SOC) so that the charge condition SOC of a dc- 
battery 1 5 may be made in agreement with accuracy in the target charge condition tSOC. 
[0026] a step — five — setting — beforehand — having set up — three — a shaft — a map — MAPtni — one — 
from — a target — generated output — tGEN — the vehicle speed — vsp — a target — driving torque — tTd — 
corresponding — a motor — (-- B --) — four — a target — a rotational frequency — tNi — a table search 
operation — carrying out . 

[Equation 4] The tNi=MAPtnil(vsp, tTd, tGEN) 3 shaft map MAPtni 1 The effectiveness (specific fuel 
consumption etc.) of an engine 2, the effectiveness of a motor (B) 4 (power efficiency and generation 
efficiency), and — a nonstep variable speed gear — five — a reduction gear — six « a differential gear — seven 
— from — changing — a power transmission device — a transmission efficiency — having taken into 
consideration ~ a target — generated output — the vehicle speed — a target — driving torque — best ~ 
effectiveness (the minimum fuel consumption) — being realizable — a motor — (— B — ) — four — a target — an 
engine speed (target engine speed of the = engine 2) — relating — having carried out — a map ~ it is . 
[0027] Thus, the effectiveness of an engine 2, a motor (B) 4, and power transmission devices 5-7 is taken into 
consideration. Since the target engine speed tNi for realizing the vehicle speed vsp, the target driving torque 
tTd, and target generated output tGEN with the minimum fuel consumption was calculated Even if it can 
determine the operating point of the optimal engine 2 to the vehicle speed, crew's demand driving force, and 
each of the amount of demand generations of electrical energy and the rate of the actuation power according 
to demand driving force and the generation-of-electrical-energy power according to the amount of demand 
generations of electrical energy changes, an engine 2 can always be operated in the operating point of the best 
effectiveness (the minimum fuel consumption). Furthermore, since the target engine speed tNi is calculated in 
consideration of the effectiveness of an engine 2, a motor (B) 4, and power transmission devices 5-7, the 
actuation power according to crew's demand driving force and the generation-of-electrical-energy power 
according to the amount of demand generations of electrical energy are realizable for accuracy. Moreover, 
since the operation of the target engine speed tNi was asked for the target engine speed tNi by the table search 
operation from this map MAPtni 1 using the map MAPtni 1 concerning a target engine speed realizable with 
the minimum fuel consumption in the vehicle speed, target driving torque, and target generated output, the 
target engine-speed operation of the minimum fuel consumption is easily realizable for a high speed with a 
microcomputer. 

[0028] At step 6, the table search operation of the nonstep variable speed gear input-torque Tcvt 
corresponding to the target driving torque tTd, and the real change gear ratio Rcvt and the motor B engine 
speed Nb (= engine speed Ne) is carried out from the map MAPcvt set up beforehand. Map MAPcvt is a map 
which related nonstep variable speed gear input-torque Tcvt with the target driving torque tTd, and the real 
change gear ratio Rcvt and the motor B rotational frequency Nb in consideration of the transmission 
efficiency of power transmission devices 5-7, in order to compensate the loss torque of the power 
transmission device which consists of a nonstep variable speed gear 5, a reduction gear 6, and a differential 
gear 7 and to realize target driving torque tTd. 
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[Equation 5] Tc^MAPc^p^d, Rcvt, Nb) [0029] Here, you may ask ffl^Riat added the torque Tint for 
compensating the inertia force of an engine 2 or a motor (B) 4 at the time of gear change of a nonstep variable 
speed gear 5 as nonstep variable speed gear input-torque Tcvt. Nonstep variable speed gear input-torque Tcvt 
in this case serves as torque which realizes target driving torque tTd in consideration of the inertia force 
accompanying the transfer loss of a power transmission device, or gear change of a nonstep variable speed 
gear 5. In addition, the torque Tint for compensating the inertia force of an engine and a motor is searched for 
by the degree type. 

[Equation 6] Tint=Ipp*Rf*omegad* (dRcvt/dt) 

For Ipp, in a top type, the inertia of the circumference of the input shaft of a nonstep variable speed gear 5 and 
Rf are [ the angular rate of rotation of a driving shaft and Rcvt of final drive gear ratio and omegad ] the 
change gear ratios of a nonstep variable speed gear 5. 

[0030] a step — seven — **** — beforehand ~ having set up — a map — MAPb - from ~ a motor — (— B — ) — 
four — a rotational frequency Nb — a target — generated output — tGEN — corresponding — a motor — (— B 
— ) — four — absorption — torque — bases — a value — Tgen — zero — a table search operation — carrying out . 
[Equation 7] Tgen0=MAPb (Nb, tGEN) — here, Map MAPb is a map which set up the torque TgenO which 
should be absorbed by the motor (B) 4 as map data, and related the absorption torque TgenO of a motor (B) 4 
with the motor B rotational frequency Nb and the target generated output tGEN in consideration of the 
generation efficiency of a motor (B) 4, in order to realize target generated output tGEN at the motor B 
rotational frequency Nb of arbitration. 

[003 1] It is [Equation 8] about the target engine torque tTe so that the target driving torque tTd and the target 
generated output tGEN may be fundamentally provided with step 8 with an engine 2. It computes by 
tTe=Tcvt+Tgen0. 

[0032] The engine-torque estimate estTe is calculated at step 9. There are the approach of carrying out a table 
search operation from the map beforehand set up based on ** engine speed and the throttle-valve opening, a 
method of detecting and presuming the cylinder internal pressure (fuel pressure) of ** engine, the approach of 
presuming based on the inhalation air content and engine speed of ** engine, etc. as presumed approach of an 
engine torque. 

[0033] It is [Equation 9] about the target torque tTb of a motor (B) 4 so that driving force may turn into target 
driving force at step 10. tTb=-(estTe-Tcvt) 

It is alike and computes more. Thereby, torque assistance or regeneration can be made to perform on a motor 
(B) 4 according to a situation so that driving force may be in agreement with target driving force. 
[0034] Thus, it is based on an engine speed (= motor B rotational frequency Nb), the vehicle speed vsp, and 
the target driving torque tTd. While calculating the circumference torque of an engine shaft which 
compensates loss of power transmission devices 5-7, and realizes target driving torque tTd, i.e., nonstep 
variable speed gear input-torque Tcvt The circumference conversion torque of an engine shaft for 
compensating loss of a motor (B) 4 and realizing target generated output tGEN based on the motor B 
rotational frequency Nb and the target generated output tGEN, Namely, the absorption torque basic value 
TgenO of a motor (B) 4 is calculated. While making the sum (Tcvt+TgenO) of nonstep variable speed gear 
input-torque Tcvt and the absorption torque basic value TgenO of a motor (B) 4 into the target engine torque 
tTe Since it was made to make torque (- (estTe-Tcvt)) which deducted the presumed torque estTe of an 
engine 2 from nonstep variable speed gear input-torque Tcvt into the target motor B torque tTb Upwards, 
target driving torque can always be realized to accuracy by the easy operation, and target generated output 
can be realized to accuracy at least regularly. 

[0035] Operation desired value» at «clutch release demand or the time of clutch release condition 
detection Next, the time of a clutch release request or release condition detection is explained. In addition, an 
engine speed Ne and the motor B rotational frequency Nb are unrelated at the time of clutch release. 
[0036] At the time of a clutch release request or release condition detection, the target generated output tGEN 
to a motor (A) 1 is computed at step 1 1 . Specifically, the table search operation of the target generated output 
tGEN corresponding to the target charge condition tSOC of a dc-battery 1 5 and a difference (tSOC-SOC) 
with the charge condition detection value SOC is carried out from the table TBLsocO (tSOC-SOC) set up 
beforehand. 

[Equation 10] tGEN=TBLsocO (tSOC-SOC) - in addition, at a clutch conclusion demand or the time of 
conclusion condition detection, tables TBLsocO are the table TBLsocl used for the calculation of the target 
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generated output tGEN to^^fctor (B) 4, and a different table, and they ^^fte target generated output tGEN 
as a monotonous increment To a difference (tSOC-SOC) so that the charge condition SOC of a dc-battery 15 
may be made in agreement with accuracy in the target charge condition tSOC. 

[0037] In step 12, the table search operation of the target rotational frequency tNa of the motor (A) 1 
corresponding to the target generated output tGEN is carried out from the table TBLtna set up beforehand. 
[Equation 11] The table search operation of the target torque tTe of the engine 2 corresponding to the target 
generated output tGEN is carried out from the table TBLtte set up beforehand at tNa=TBLtna (tGEN), next 
step 13. 

[Equation 12] tTe=TBLtte (tGEN) [0038] a step 14 - **** -- beforehand - having set up biaxial - a 
map — MAPtni — zero — from — the vehicle speed — vsp — a target — driving torque — tTd — corresponding — 
a motor — (— B — ) — four — a target a rotational frequency — tNi — a table search operation — carrying out . 



[Equation 13] tNi=MAPtni — zero (vsp, tTd) — here -- biaxial — a map — MAPtni — zero — a motor — (— B — 
) — four — effectiveness — and — a nonstep variable speed gear — five a reduction gear — six — a differential 
gear — seven — from — changing — a power transmission device — a transmission efficiency — having taken 
into consideration — the vehicle speed — vsp — a target — driving torque — tTd — the minimum — power 
consumption — being realizable — a motor -- (-- B — ) — four -- a target -- a rotational frequency -- tNi — 
relating — having carried out — a map ~ it is . 

[0039] Thus, since the target motor B rotational frequency tNi for realizing the vehicle speed vsp and target 
driving torque tTd with the minimum power consumption was calculated in consideration of the effectiveness 
of a motor (B) 4 and power transmission devices 5-7, the operating point of the optimal motor (B) 4 can be 
determined to each of the vehicle speed and crew's demand driving force. Furthermore, since the target motor 
B rotational frequency tNi is calculated in consideration of the effectiveness of a motor (B) 4 and power 
transmission devices 5-7, the actuation power according to crew's demand driving force is realizable for 
accuracy. Moreover, from the map MAPtniO concerning the target motor B rotational frequency tNi realizable 
with the minimum power consumption in the vehicle speed vsp and the target driving torque tTd, since it was 
made to carry out the table search operation of the target motor B rotational frequency tNi corresponding to 
the vehicle speed vsp and the target driving torque tTd, the target motor B rotational frequency operation of 
the minimum power consumption is easily realizable for a high speed with a microcomputer. 
[0040] At step 15, the table search operation of the nonstep variable speed gear input-torque Tcvt 
corresponding to the target driving torque tTd, and the real change gear ratio Rcvt and the motor B rotational 
frequency Nb is carried out from the map MAPcvt set up beforehand. Map MAPcvt is a map which related 
nonstep variable speed gear input-torque Tcvt with the target driving torque tTd, and the real change gear 
ratio Rcvt and the motor B rotational frequency Nb in consideration of the transmission efficiency of a power 
transmission device, in order to compensate the loss torque of the power transmission device which consists 
of a nonstep variable speed gear 5, a reduction gear 6, and a differential gear 7 and to realize target driving 
torque tTd. 

[Equation 14] Tcvt=MAPcvt (tTd, Rcvt, Nb) - in addition, the operation of nonstep variable speed gear 
input-torque Tcvt by the top type is the same as the operation in step 6 at the time of clutch conclusion. 
[0041] In step 16, computed nonstep variable speed gear input-torque Tcvt is set as the target torque tTb of 
the motor (B) 4 for realizing target driving force. 

[Equation 15] tTb=Tcvt [0042] Thus, since nonstep variable speed gear input-torque Tcvt which compensates 
loss of power transmission devices 5-7, and realizes target driving torque tTd was made into the target motor 
torque tTb based on the motor B rotational frequency Nb, the vehicle speed vsp, and the target driving torque 
tTd, target driving torque is always realizable for accuracy by the easy operation. 

[0043] thus ~ an engine - two - a motor - (— A — ) ~ one - (-- B --) -- four — a nonstep variable speed gear 

— five — and — a clutch — three — operation — desired value — calculating — if — a nonstep variable speed 
gear — five — an input — an engine speed — a target — a motor — B — an engine speed — tNi — becoming — as 

— a change gear ratio — controlling ~ the set of the clutch conclusion demand flag CLT, and a reset condition 

— responding ~ conclusion and release of a clutch 3 - carrying out . Moreover, the target engine torque tTe is 
realized by carrying out the table search operation of the target throttle- valve opening thetath corresponding 
to the engine speed and the target engine torque tTe of an engine 2, and carrying out actuation control of the 
throttle valve so that it may be set to the target throttle- valve opening thetath. Target torque tTb of a motor 
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(B) 4 is realized by on the^^Br hand adjusting the three-phase-alternati^^irrent current of the inverter 12 
which drives a motor (B) 4"Moreover, at the time of clutch release, engine-speed feedback control of the 
motor (A) 1 is carried out so that the engine speed of a motor (A) 1 can maintain the target engine speed tNa. 
What is necessary is just to let this feedback control be proportion and integral control. In addition, at the time 
of clutch conclusion, it controls so that the torque of a motor (A) 1 is set to 0. 

[0044] Thus, the effectiveness of an engine 2, a motor (B) 4, and power transmission devices 5-7 is taken into 
consideration. While calculating the target engine speed tNi for realizing the vehicle speed vsp, the target 
driving torque tTd, and target generated output tGEN with the minimum fuel consumption In consideration of 
the effectiveness of a motor (B) 4 and power transmission devices 5-7, the target motor B rotational 
frequency tNi for realizing the vehicle speed vsp and target driving torque tTd with the minimum power 
consumption is calculated. At the time of a clutch release request or release condition detection The change 
gear ratio of a nonstep variable speed gear 5 is controlled so that the rotational frequency of a motor (B) 4 
turns into the target motor B rotational frequency tNi. At a clutch conclusion demand or the time of 
conclusion condition detection Since the change gear ratio of a nonstep variable speed gear 5 was controlled 
so that the engine speed of an engine 2 turned into the target engine speed tNi By the hybrid car which a 
clutch 3 is infixed between an engine 2 and a motor (B) 4, and transmits the driving force of an engine 2, a 
motor (B) 4, or both to a driving wheel 8 through power transmission devices 5-7 by conclusion and release 
of a clutch 3 At a clutch conclusion demand or the time of conclusion condition detection Even if it can 
determine the operating point of the optimal engine 2 to the vehicle speed, crew's demand driving force, and 
each of the amount of demand generations of electrical energy and the rate of the actuation power according 
to demand driving force and the generation-of-electrical-energy power according to the amount of demand 
generations of electrical energy changes, an engine can always be operated in the operating point of the best 
effectiveness (the minimum ftiel consumption). Furthermore, since a target engine speed is calculated in 
consideration of the effectiveness of an engine 2, a motor 4, and power transmission devices 5-7, the 
actuation power according to crew's demand driving force and the generation-of-electrical-energy power 
according to the amount of demand generations of electrical energy are realizable for accuracy, on the other 
hand, since the target motor B rotational frequency for realizing the vehicle speed and target driving torque 
with the minimum power consumption was calculated in consideration of the effectiveness of a motor 4 and 
power transmission devices 5-7 at the time of a clutch release request or release condition detection, the 
vehicle speed and crew's demand driving force are alike, respectively, it receives, and the operating point of 
the optimal motor 4 can be determined. Furthermore, since a target motor B rotational frequency is calculated 
in consideration of the effectiveness of a motor 4 and power transmission devices 5-7, the actuation power 
according to crew's demand driving force is realizable for accuracy. Furthermore, when a conclusion demand 
or release request of a clutch 3 occurs, the target operating point of an engine 2, a motor 4, and a nonstep 
variable speed gear 5 can be changed, thereby, migration of the operating point accompanying clutch 
operation can be made to complete promptly, and the lack of driving force accompanying migration of an 
operating point can be controlled. 

[0045] « — a target — a motor — B — an engine speed — an operation — the — one — a modification — » — 
having mentioned above — drawing 4 — a step — five — it can set — a clutch — conclusion — a demand — or — 
conclusion — a condition — detection — the time — a motor — (— B --) — four — a target — an engine speed — 
an operation ~ a modification — explaining . In addition, step 5 of drawing 4 is processing at a clutch 
conclusion demand or the time of conclusion condition detection, and as mentioned above, it deals with the 
target engine speed of a motor (B) 4, and the target engine speed of an engine 2 as an equal. 
[0046] Drawin g 6 is a flow chart which shows the target motor B engine-speed operation routine of the 1 st 
modification. In step al, the engine- speed upper limit NiUl and the engine- speed lower limit NiLl are 
calculated from the table TBLcvtu which associated the upper limit of the engine speed (= target motor B 
engine speed) which can be taken by constraint of a nonstep variable speed gear 5 according to the vehicle 
speed vsp, and the table TBLcvtl which associated the lower limit. 

[Equation 16] The upper limit NiUO and lower limit NiLO of an engine speed are [Equation 17], respectively. 
[ as opposed to / as NiUl=TBLcvtu (vsp) and NiLl=TBLcvtl (vsp), for example, the range which an engine 
speed can take by constraint of a nonstep variable speed gear 5, show drawin g 7 , when it is set / the vehicle 
speed vspO ] NiU0=TBLcvtu(vsp0),NiL0=TBLcvtl(vsp0) 
It becomes. 
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[0047] Thus, since it was to consider as rotational frequency withn^PI limits to which a nonstep 

variable speed gear 5 can take the engine-speed range which calculates fuel consumption in a target engine- 
speed operation, and the motor B rotational frequency range which calculates power consumption in a target 
motor B rotational frequency operation according to the vehicle speed, the operation of the rotational 
frequency range which is not employable can be excluded, data processing of a microcomputer can be 
mitigated, and a target rotational frequency can be calculated promptly. 

[0048] At step a2, it asks for the actuation output tPd for realizing target driving torque tTd by the degree 
type, and is [Equation 18]. In tPd=tTd*r*vsp*10 / 36 top types, r is the effective radius of a driving wheel 8. 
Next, the lower limit NiL2 of the engine speed which can realize power of the sum of the actuation output tPd 
and the target generated output tGEN is calculated from Table TBLeng. 

[Equation 19] NiL2=TBLeng (tPd+tGEN) ~ here, in order to realize the actuation output tPd and target 
generated output tGEN, it is necessary to output the output value which added a lost part of a motor (B) 4, 
and a lost part of the power transmission device which consists of a nonstep variable speed gear 5, a reduction 
gear 6, and a differential gear 7 to the power of the sum of the actuation output tPd and the target generated 
output tGEN from an engine 2, and the operating point must be made into a surely larger rotational frequency 
than the minimum rotational frequency NiL2. For example, when power of the sum of the actuation output 
tPd and the target generated output tGEN is set to Q2 [kw] in drawing 8 , engine-speed lower limit NiLO' is 
[Equation 20]. It has the relation of NiLO -TBLeng (Q2), and an engine 2 must be operated at an engine 
speed higher than this minimum engine-speed NiLO 1 . 

[0049] Thus, in a target engine-speed operation, since the engine 2 was made to make the engine-speed range 
which calculates fuel consumption rotational frequency within the limits which can realize power of the sum 
of the target driving torque tTd and the target generated output tGEN, the operation of the rotational 
frequency range which is not employable can be excluded, data processing of a microcomputer can be 
mitigated, and a target engine speed can be calculated promptly. 

[0050] At step a3, the range of the engine speed which calculates fuel consumption at the following steps is 
determined. A lower limit NiL chooses the larger one of NiLl and NiL2, and a upper limit NiU sets it to 
NiUl. 

[Equation 21] NiL=selec t_High (NiLl, NiL2), NiU=Niul [0051] At step a4, as an engine speed which 
calculates fuel consumption, the array Nis of the value of 50rpm unit from a lower limit NiL to a upper limit 
NiU [n] (n is the number of arrays and is decided by NiLNiU) is created, and it sets up with i= 0. 
[Equation 22] NiS[n] =NiL, NiL+50, .., NiU, i= 0 [0052] In step a5, i is incremented, if it is not i>n, it will 
progress to step a6, and if it is i>n, it will progress to step alO. 

[0053] At steps a6-a9, the engine bum-out fuel FuelS [i] when setting an engine speed to NiS [i] is calculated. 
At step a6, it asks for the real change gear ratio RcvtS of the nonstep variable speed gear 5 at the time of an 
engine speed NiS [i] by the degree type first. 
[Equation 23] 

In a RcvtS=vsp*10/36-/(2pir)/60-/NiS[i] top type, r is the effective radius of a driving wheel 8. Next, the table 
search operation of nonstep variable speed gear input-torque Tcvt corresponding to the target driving torque 
tTd, the real change gear ratio RcvtS, and an engine speed NiS [i], i.e., the nonstep variable speed gear input- 
torque Tcvt which compensates the loss torque of a power transmission device and can realize target driving 
torque tTD, is carried out from the map MAPcvt set up beforehand. 

[Equation 24] TcvtS=MAPcvt (tTd, RcvtS, NiS [i]) [0054] continuing - a step ~ a - seven ~ beforehand - 
having set up — a map — MAPb — from — an engine speed — NiS — [— i — ] — a target — generated output — 
tGEN — corresponding — a motor — (— B — ) — four — absorption — torque — bases — a value — TgenS — a 
table search operation — carrying out . 

[Equation 25] TgenS=MAPb (NiS [i], tGEN) — here, Map MAPb is a map which set up the torque TgenS 
which should be absorbed by the motor (B) 4 as map data, and related the absorption torque TgenS of a motor 
(B) 4 with an engine speed NiS [i] and the target generated output tGEN in consideration of the generation 
efficiency of a motor (B) 4, in order to realize target generated output tGEN by the engine speed NiS of 
arbitration [i]. 

[0055] In step a8, the target torque tTeS of an engine 2 is computed by the degree type so that the target 
driving torque tTd and the target generated output tGEN may be fundamentally provided with an engine 2. 
[Equation 26] tTeS=TcvtS+TgenS [0056] At step a9, the table search operation of the engine burn-out fuel 
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FuelS [i] corresponding to^ptarget engine torque tTeS and an engine sf^i NiS [i] is carried out from the 
map MAPfuel shown in drawing 9 . 

[Equation 27] FeelS[i] =MAPfuel (tTeS, NiS [i]) [0057] It progresses to step alO, after performing processing 
of steps a6-a9 about all the engine speeds NiS of engine-speed within the limits determined previously [i]. At 
step alO, the engine speed NiS [j] of the array ranking which selected the smallest array ranking j in the 
engine burn-out fuel FuelS [i] corresponding to all the engine speeds NiS [i], and chose it at continuing step 
al 1 is set as the target motor B engine speed tNi (= target engine speed). 

[Equation 28] tNi=NiS[j] [0058] Comparison» of the operation approach of a «target motor B engine 
speed (target engine speed) Here, comparison examination of the operation approach of the target motor B 
engine speed tNi shown in step 5 of drawing 4 and the operation approach of the target motor B engine speed 
tNi of the 1st modification shown in drawing 6 is carried out. First, when comparison examination of the 
number of map data of both the operation approach is carried out, the map which is using by the operation 
approach of draw ing 4 and is not used by the operation approach of drawin g 6 is the motor B target rotational 
frequency map MAPtnil . On the contrary, the map which is using by the operation approach of drawing 6 
and is not used by the operation approach of drawin g 4 is the engine burn-out-fuel map MAPfuel. Since it is 
easy, when the number of axial grids of each map is seen as every ten points, it turns out to the motor B target 
rotational frequency operation map MAPtnil of three shafts becoming 1000 points by 10*10*10 that the 
biaxial engine burn-out- fuel map MAPfuel can be managed with 100 points 10*10. 

[0059] Furthermore, if it is going to calculate the target rotational frequency of a motor (B) 4 also according 
to the cooling water temperature of an engine 2 and the terminal voltage of the Maine dc-battery 1 5 besides 
the vehicle speed vsp, target driving torque tTd, and the target generated output tGEN Since the map which 
consists of five shafts of the vehicle speed vsp, target driving torque tTd, the target generated output tGEN, 
engine-coolant water temperature, and battery voltage by the operation approach of drawing 4 will be used It 
is unreal, if the number of data becomes 100000 points and considers the memory space for adaptation of 
data, or a data storage etc. On the other hand, according to the operation approach of drawing 6 , it turns out 
that it ends with the engine fuel consumption map of 1 000 data which consist of an engine speed, an engine 
torque, and three shafts of engine-cooling- water **. However, in this case, by any operation approach of 
drawing 4 and drawing 6 , a battery voltage retrieval shaft is added to Map MAPb, and an engine-coolant 
water temperature shaft is added to Map MAPfuel. The operation approach of dr awin g 6 has few data 
compared with the operation approach of diawingj4 , and ends, and it excels in the burden of data value 
setting out, and the field of memory space, and the effectiveness becomes large when deriving a target motor 
B rotational frequency to high degree of accuracy more according to engine-cooling- water **, battery 
voltage, etc. On the contrary, what is necessary is just to judge by the case which approach is adopted, since 
the operation approach of drawing 4 is effective in that there may be few amounts of operations compared 
with the operation approach of drawing 6 . 

[0060] In the engine-speed range which an engine 2 can take Thus, the fuel consumption data of an engine 2, 
It is based on the generation efficiency data of a motor (B) 4, and the transmission-efficiency data of power 
transmission devices 5-7. Since the fuel consumption of the engine 2 for realizing the target driving torque 
tTd and target generated output tGEN is calculated and fuel consumption was made to make the minimum 
engine speed the target engine speed tNi While being able to reduce substantially the amount of data used for 
a target engine-speed operation and being able to reduce memory space, the manday of data setting out can be 
reduced. Moreover, when engine fuel consumption changes with the effects of engine-coolant water 
temperature etc., the fuel consumption data for every engine operation point according to engine-cooling- 
water ** are prepared, fuel consumption is calculated according to actual engine-cooling- water ** in the 
engine-speed range which an engine 2 can take and fuel consumption chooses the minimum engine speed, the 
engine operation point of the minimum fuel consumption according to engine-cooling- water ** can be 
realized. Similarly, even when the effectiveness of a motor (B) 4 changes according to battery voltage, the 
engine operation point of the minimum fuel consumption according to battery voltage can be realized by 
preparing the motor-efficiency data according to battery voltage, calculating fuel consumption according to 
actual battery voltage in the engine-speed range which an engine 2 can take, and choosing the engine speed 
from which fuel consumption serves as the minimum. 

[0061] « — a target — a motor — B — an engine speed — an operation — the — two — a modification — » — 
drawing 4 -- a step — five — it can set — a clutch — conclusion — a demand — or — a clutch — conclusion — a 
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condition -- detection — th^Hte — a motor (— B — ) — four — a target engine speed — an operation -- a 
modification — explaining . Th addition, since step 5 of drawing 4 is processing at a clutch conclusion demand 
or the time of conclusion condition detection, as mentioned above, a target motor B engine speed deals with it 
as an equal to a target engine speed. 

[0062] Drawin g 10 is a flow chart which shows the target motor B engine-speed tNi operation routine of the 
2nd modification. This operation routine replaces processing of step a3 of the operation routine of drawing 6 , 
i.e., the processing which determines the range of the engine speed which calculates fuel consumption, at 
steps bl-b3. In addition, since other steps perform the same processing as drawing 6 , they attach the same 
step number and omit explanation. 

[0063] a step — b — one — setting — beforehand — having set up — three — a shaft — a map — MAPtni — one — 
from -- the vehicle speed — vsp — a target — driving torque — tTd — a target — generated output — tGEN -- 
corresponding — a motor — (-- B — ) — four — a target — a rotational frequency — bases — a value — tNi — 1 — a 
table search operation — carrying out . 

[Equation 29] tNi'=MAPtnil (vsp, tTd, tGEN) - 3 shaft map MAPtni 1 in addition The effectiveness (specific 
fuel consumption etc.) of an engine 2, the effectiveness of a motor (B) 4 (power efficiency and generation 
efficiency), And took into consideration the transmission efficiency of the power transmission device which 
consists of a nonstep variable speed gear 5, a reduction gear 6, and a differential gear 7. a target ~ generated 
output — tGEN — the vehicle speed — vsp — a target — driving torque — tTd — best — effectiveness (the 
minimum fuel consumption) — being realizable — a motor ~ (-- B — ) — four -- a target -- an engine speed 
(target engine speed of the = engine 2) — relating — having carried out — a map — it is . 
[0064] At continuing step b2, the upper limit NiU3 and lower limit NiL3 of a fuel consumption computing 
range are calculated by the degree type, respectively. 

[Equation 30] NiU3=tNiM-1000, NiL3=tNi f - 1000 and the engine-speed range which calculates fuel 
consumption at step b3 are determined. That is, the highest rotational frequency of NiLl, NiL2, and NiL3 is 
set as the minimum NiL of the rotational frequency range, and the low rotational frequency of NiUl and 
NiU3 is set as an upper limit NiU. 

[Equation 31] NiL=select_High (NiLl, NiL2, NiL3), NiU=select_Low (NiUl, NiU3) [0065] thus, the vehicle 
speed, target driving torque, and target generated output from the map MAPtni 1 about a target engine speed 
realizable with the minimum fuel consumption While carrying out the table search operation of target engine- 
speed basic value tNi f corresponding to the vehicle speed vsp, the target driving torque tTd, and the target 
generated output tGEN In the range near target engine-speed basic value tNi' of engine-speed within the 
limits which an engine 2 can take It is based on the fuel consumption data of an engine 2, the generation 
efficiency data of a motor (B) 4, and the transmission-efficiency data of power transmission devices 5-7. 
Since the fuel consumption of the engine 2 for realizing the target driving torque tTd and target generated 
output tGEN is calculated and fuel consumption was made to make the minimum engine speed the target 
engine speed tNi While being able to reduce substantially the amount of data used for a target engine-speed 
operation and being able to reduce memory space, the manday of data setting out can be reduced. Moreover, 
further, while the engine-speed range which calculates fuel consumption is restricted to the range of the need 
minimum and data processing of a microcomputer is mitigated, the operation time of the target engine speed 
tNi is shortened. 

[0066] 3rd modification» of a «target motor B engine-speed operation The modification of the target 
motor B engine-speed operation at the clutch conclusion demand in step 5 of drawin g 4 or the time of clutch 
conclusion condition detection is explained. In addition, since the operation approach of this modification 
changes a part of operation approach shown in drawin g 10 , it is explained focusing on a point of difference, 
referring to drawing 10 . Moreover, since step 5 of drawing 4 is processing at a clutch conclusion demand or 
the time of conclusion condition detection, as mentioned above, a target motor B engine speed deals with it as 
an equal to a target engine speed. 

[0067] In this modification, the operation after step b3 of drawing 10 is performed as follows. After 
determining the engine-speed range which calculates target motor B engine-speed (= target engine speed) 
basic value tNi' and fuel consumption at steps bl-b3, according to the procedure which is shown in steps a6- 
a9 and which was mentioned above, the engine burn-out fuel FuelS when making an engine speed into above- 
mentioned basic value tNi 1 is calculated. First, it asks for the real change gear ratio RcvtS of the nonstep 
variable speed gear 5 at the time of engine-speed basic value tNi 1 by the degree type. 
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[Equation 32] 

In a RcvtS=vsp*10/36-/(2pr5/60-/tNi' top type, r is the effective radius of a driving wheel 8. Next, the table 
search operation of nonstep variable speed gear input-torque TcvtS corresponding to the target driving torque 
tTd, and the real change gear ratio RcvtS and engine-speed basic value tNi', i.e., the nonstep variable speed 
gear input-torque TcvtS which compensates the loss torque of a power transmission device and can realize 
target driving torque tTD, is carried out from the map MAPcvt set up beforehand. 

[Equation 33] TcvtS=MAPcvt (tTd, RcvtS, tNi) [0068] next - beforehand - having set up - a map ~ MAPb 
— from — a target — a motor — B — an engine speed — bases — a value (= target engine-speed basic value) — 
tNi — ' — a target — generated output — tGEN — corresponding — a motor — (— B ~) — four — absorption — 
torque — bases — a value — TgenS ~ a table search operation — carrying out . 

[Equation 34] TgenS=MAPb (tNi 1 , tGEN) ~ here, Map MAPb is a map which set up the torque TgenS which 
should be absorbed by the motor (B) 4 as map data, and related the absorption torque TgenS of a motor (B) 4 
with the target motor B rotational frequency tNi and the target generated output tGEN in consideration of the 
generation efficiency of a motor (B) 4, in order to realize target generated output tGEN at the target motor B 
rotational frequency tNi. 

[0069] Furthermore, the target torque tTeS of an engine 2 is computed by the degree type so that the target 
driving torque tTd and the target generated output tGEN may be fundamentally provided with an engine 2. 
[Equation 35] tTeS=TcvtS+TgenS [0070] And the table search operation of the engine burn-out fuel FuelS 
corresponding to the target engine torque tTeS and engine-speed basic value tNi' is carried out from the map 
MAPfiiel shown in drawing 9 . 

[Equation 36] FuelS=MAPfuel (tTeS, tNi 1 ) [0071] Moreover, the engine bum-out fuel FuelS is calculated also 
to an engine speed (tNi' - 50) [rpm] and [(tNi'+50) rpm] in the procedure same as what has those engine 
speeds in retrieval within the limits as the above. 

[0072] The burn-out fuel FuelS to target motor B engine-speed basic value (= target engine-speed basic 
value) tNi' here In [ than the burn-out fuel FuelS to a rotational frequency (tNi* - 50) ] more It judges at a 
rotational frequency lower than rotational frequency basic value tNi* that a rotational frequency with still few 
bum-out fuels FuelS exists, the bum-out fuel FuelS to a rotational frequency (tNi' - 100) is calculated by the 
above-mentioned approach, and it compares with the bum-out fuel FuelS to a rotational frequency (tNi' - 50). 
It continues until the bum-out fuel FuelS to a rotational frequency (tNi 1 - 50k) becomes smaller than the bum- 
out fuel FuelS to a rotational frequency (tNi f -50k-50) lower than it about this procedure (i.e., until a bum-out 
fuel FuelS starts to increase from reduction in the process in which a bum-out fuel FuelS is calculated, 
reducing target motor B rotational frequency basic value (= target engine-speed basic value) tNi' at a time by 
50 rpm). Here, k is the natural number. If a bum-out fuel FuelS starts to increase, let the engine speed at that 
time (tNi' - 50k) be the target motor B engine speed (= target engine speed) tNi. 

[0073] On the other hand, when there are more bum-out fuels FuelS to target motor B engine-speed basic 
value (= target engine-speed basic value) tNi' than FuelS to an engine speed (tNi'+50) It judges at a rotational 
frequency higher than rotational frequency basic value tNi' that a rotational frequency with still few bum-out 
fuels FuelS exists, the bum-out fuel FuelS to a rotational frequency (tNi'+lOO) is calculated by the above- 
mentioned approach, and it compares with the bum-out fuel FuelS to a rotational frequency (tNi'+50). It 
continues until the bum-out fuel FuelS to a rotational frequency (tNi'+50k) becomes smaller than the bum-out 
fuel FuelS to a rotational frequency (tNi'+50k+50) lower than it about this procedure (i.e., until a bum-out 
fuel FuelS starts to increase from reduction in the process in which a bum-out fuel FuelS is calculated, 
increasing target motor B rotational frequency basic value (= target engine-speed basic value) tNi' at a time 
by 50 rpm). If a bum-out fuel FuelS starts to increase, let the engine speed at that time (tNi'+50k) be the target 
motor B engine speed (= target engine speed) tNi. 

[0074] thus, the vehicle speed, target driving torque, and target generated output from the map MAPtnil 
about a target engine speed realizable with the minimum fuel consumption While carrying out the table 
search operation of target engine-speed basic value tNi' corresponding to the vehicle speed vsp, the target 
driving torque tTd, and the target generated output tGEN Increasing or decreasing a specified quantity 
[ every ] (this modification 50rpm) engine speed at engine-speed within the limits which an engine 2 can take 
by making target engine-speed basic value tNi' into initial value It is based on the fuel consumption data of an 
engine 2, the generation efficiency data of a motor (B) 4, and the transmission-efficiency data of power 
transmission devices 5-7. Since it was made to make an engine speed just before it calculates the fuel 
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consumption of the engine^^r realizing the target driving torque tTd a^Pfc*get generated output tGEN and - 
fuel consumption starts to increase from reduction into the target engine speed tNi While being able to reduce 
substantially the amount of data used for a target engine-speed operation and being able to reduce memory 
space, the manday of data setting out can be reduced. Moreover, further, while being able to omit the 
operation of fuel consumption to the engine speed of the side which fuel consumption increases, restricting 
the engine-speed range which calculates fuel consumption to the range of the need minimum and mitigating 
data processing of a microcomputer, the operation time of a target engine speed is shortened. 
[0075] « — a target — a motor — B — an engine speed — an operation — the — four — a modification — » — 
having mentioned above — drawin g 4 — a step — 14 — it can set — a clutch — a release request — the time — or 
— a clutch — release — a condition — detection — the time — a motor — (— B --) — four — a target — an engine 
speed — an operation — a modification — explaining . In addition, a motor B engine speed and an engine 
speed are unrelated at the time of clutch release. 

[0076] Drawing .11 is a flow chart which shows the target motor B engine-speed operation routine of the 4th 
modification. In step cl, the engine-speed upper limit NiUl and the engine-speed lower limit NiLl 
corresponding to the vehicle speed vsp are calculated from the table TBLcvtu which associated the upper 
limit of the motor B engine speed which can be taken by constraint of a nonstep variable speed gear 5 
according to the vehicle speed vsp, and the table TBLcvtl which associated the lower limit. 
[Equation 37] The upper limit NiUO and lower limit NiLO of a motor B rotational frequency are [Equation 
38], respectively. [ as opposed to / as NiUl=TBLcvtu (vsp) and NiLl=TBLcvtl (vsp) for example, the range 
which a motor B rotational frequency can take by constraint of a nonstep variable speed gear 5, show drawing 
7 , when it is set / the vehicle speed vspO ] NiU0=TBLcvtu(vsp0),NiL0=TBLcvtl(vsp0) 
It becomes. 

[0077] At step c2, it asks for the actuation output tPd for realizing target driving torque tTd by the degree 
type, and is [Equation 39]. In tPd=tTd*r*vsp*10 / 36 top types, r is the effective radius of a driving wheel 8. 
Next, the lower limit NiL2 of a motor B engine speed which can realize power of the actuation output tPd is 
calculated from Table TBLmta. 

[Equation 40] NiL2=TBLmta (tPd) — here, in order to realize the actuation output tPd, it is necessary to 
output the output value which added a lost part of a motor (B) 4, and a lost part of the power transmission 
device which consists of a nonstep variable speed gear 5, a reduction gear 6, and a differential gear 7 to the 
power of the actuation output tPd from a motor (B) 4, and the operating point must be made into a surely 
larger rotational frequency than the minimum rotational frequency NiL2. 

[0078] Thus, in a target motor B rotational frequency operation, since the motor (B) 4 was made to make the 
motor B rotational frequency range which calculates power consumption rotational frequency within the 
limits which can realize target driving torque tTd, the operation of the rotational frequency range which is not 
employable can be excluded, data processing of a microcomputer can be mitigated, and a target motor B 
rotational frequency can be calculated promptly. 

[0079] At step c3, the range of the motor B rotational frequency which calculates power consumption at the 
following steps is determined. A lower limit NiL chooses the larger one of NiLl and NiL2, and a upper limit 
NiU sets it to NiUl. 

[Equation 41] NiL=select_High (NiLl, NiL2), NiU=NiUl [0080] At step c4, as a motor B rotational 
frequency which calculates power consumption, the array Nis of the value of 50rpm unit from a lower limit 
NiL to a upper limit NiU [n] (n is the number of arrays and is decided by NiLNiU) is created, and it sets up 
with i= 0. 

[Equation 42] NiS[n] =NiL, NiL+50, .., NiU, i= 0 [0081] In step c5, i is incremented, if it is not i>n, it will 
progress to step c6, and if it is i>n, it will progress to step c8. 

[0082] At steps c6-c7, the motor B power consumption ElecS [i] when setting a motor B rotational frequency 
to NiS [i] is calculated. At step c6, it asks for the real change gear ratio RcvtS of the nonstep variable speed 
gear 5 at the time of the motor B rotational frequency NiS [i] by the degree type first. 
[Equation 43] 

In a RcvtS=vsp*10/36-/(2pir)/60-/NiS[i] top type, r is the effective radius of a driving wheel 8. Next, the table 
search operation of nonstep variable speed gear input-torque TcvtS corresponding to the target driving torque 
tTd, the real change gear ratio RcvtS, and the motor B rotational frequency NiS [i], i.e., the nonstep variable 
speed gear input-torque TcvtS which compensates the loss torque of a power transmission device and can 
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realize target driving torqi^^K), is carried out from the map MAPcvt s^JPbeforehand. 

[Equation 44] TevtS=MAPcvt (tTd, RcvtS, NiS [i]) [0083] continuing - a step - c - seven ~ beforehand 
having set up — a map -- MAPelec — from — a motor — B ~ a rotational frequency — NiS — [— i — ] — a 
nonstep variable speed gear — an input torque — TcvtS — corresponding — a motor — (-- B — ) — four — power 
consumption — ElecS — [— i — ] — a table search operation — carrying out . 

[Equation 45] Elec -- [-- i — ] — = — MAPelect (TcvtS, NiS [i]) ~ here ~ a map — MAPelect — arbitration ~ a 
motor — B — a rotational frequency — a nonstep variable speed gear — an input torque — realizing — a case — 
a motor — (— B — ) — four — power efficiency — having taken into consideration — a motor — (— B — ) — four - 

- power consumption — a map — it is . 

[0084] It progresses to step c8, after performing processing of steps c6-c7 about all the motor B rotational 
frequencies NiS of rotational frequency within the limits determined previously [i]. At step c8, the rotational 
frequency NiS [j] of the array ranking which selected the smallest array ranking j in the motor B power 
consumption ElecS [i] corresponding to all the motor B rotational frequencies NiS [i], and chose it at 
continuing step c9 is set as the target motor B rotational frequency tNi. 

[Equation 46] tNi=NiS[j] [0085] Thus, it is based on engine-speed within the limits which a motor (B) 4 can 
take at the power efficiency data of a motor (B) 4, and the transmission-efficiency data of power transmission 
devices 5-7. a target — driving torque — tTd — realizing — a sake — a motor — (— B — ) — four — power 
consumption -- calculating — power consumption — the minimum — a motor — a rotational frequency — a 
target — a motor — a rotational frequency — tNi — ** — carrying out — having made — since — While being 
able to reduce substantially the amount of data used for a target motor engine-speed operation and being able 
to reduce memory space, the manday of data setting out can be reduced. Moreover, even when the 
effectiveness of a motor (B) 4 changes according to battery voltage, the motor operating point of the 
minimum power consumption according to battery voltage can be realized by preparing the motor-efficiency 
data according to battery voltage, calculating power consumption according to actual battery voltage in the 
engine-speed range which a motor (B) 4 can take, and choosing the motor engine speed from which power 
consumption serves as the minimum. 

[0086] « — a target — a motor — B — an engine speed — an operation — the — five — a modification — » ~ 
drawing 4 — a step — 14 — it can set — a clutch — a release request — the time — or — a clutch — release — a 
condition — detection — the time — a motor — (— B — ) — four — a target — an engine speed — an operation — a 
modification — explaining . In addition, since step 14 of drawing 4 is processing at the time of a clutch release 
request or release condition detection, it is unrelated. [ of a motor B engine speed and an engine speed ] 
[0087] The target motor B engine-speed operation of this modification performs as follows processing of step 
c3 of the operation routine of drawing 1 1 , i.e., the processing which determines the range of the motor engine 
speed which calculates power consumption. In addition, since other processings perform the same processing 
as drawing 1 1 , they omit explanation. 

[0088] beforehand — having set up — a map — MAPtni — zero — from — the vehicle speed — vsp — a target — 
driving torque — tTd — corresponding — a motor — (-- B — ) — four -- a target — a rotational frequency — bases 
-- a value — tNi — * — a table search operation — carrying out . 

[Equation 47] tNi ~ ' = — MAPtni — zero (vsp, tTd) — in addition — a map — MAPtni — zero — a motor — (- 

- B — ) — four — power efficiency — and — a nonstep variable speed gear — five — a reduction gear — six — a 
differential gear — seven — from — changing — a power transmission device — a transmission efficiency — 
having taken into consideration — the vehicle speed — vsp — a target — driving torque — tTd — best — 
effectiveness (the minimum power consumption) — being realizable — a motor — (— B — ) — four — a target ~ 
a rotational frequency — relating — having carried out — a map — it is . 

[0089] Next, the upper limit NiU3 and lower limit NiL3 of a power consumption computing range are 
calculated by the degree type, respectively. 

[Equation 48] NiU3=tNi+1000, NiL3=tNi-1000, and the motor rotational frequency range that calculates 
power consumption are determined. That is, the highest rotational frequency of NiLl, NiL2, and NiL3 is set 
as the minimum NiL of the rotational frequency range, and the low rotational frequency of NiUl and NiU3 is 
set as an upper limit NiU. 

[Equation 49] NiL=select_High (NiLl, NiL2, NiL3), NiU=select_Low (NiUl, NiU3) [0090] thus, the vehicle 
speed and target driving torque from the map MAPtniO about a target motor rotational frequency realizable 
with the minimum power consumption While carrying out the table search operation of target motor 
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rotational frequency basic tNi ? corresponding to the vehicle speed ^^fend the target driving torque tTd 
In the range near target motor rotational frequency basic value tNi 1 of rotational frequency within the limits 
which a motor (B) 4 can take It is based on the power efficiency data of a motor (B) 4, and the transmission- 
efficiency data of a power transmission device, a target — driving torque — tTd — realizing ~ a sake — a motor 

— (— B — ) — four — power consumption — calculating — power consumption — the minimum — a motor — a 
rotational frequency -- a target — a motor — a rotational frequency — tNi --**-- carrying out — having made - 

- since — While being able to reduce substantially the amount of data used for a target motor engine-speed 
operation and being able to reduce memory space, the manday of data setting out can be reduced. Moreover, 
further, while the motor rotational frequency range which calculates power consumption is restricted to the 
range of the need minimum and data processing of a microcomputer is mitigated, the operation time of a 
target motor rotational frequency is shortened. 

[0091] 6th modification» of a «target motor B engine-speed operation The modification of the target motor 
B engine- speed operation at the time of the clutch release request in step 14 of drawing A or clutch release 
condition detection is explained. In addition, since the operation approach of this modification changes a part 
of operation approach shown in drawin g 1 1 , it is explained focusing on a point of difference, referring to 
dr awing 1 1 . 

[0092] In this modification, the operation after step c3 of drawing 1 1 is performed as follows, first — 
beforehand — having set up — biaxial — a map — MAPtni — zero — from — the vehicle speed — vsp — a target 

— driving torque — tTd — corresponding — a motor - (— B — ) — four — a target — a rotational frequency — 
bases — a value — tNi — ' — a table search operation — carrying out . 

[Equation 50] tNi — 1 — = — MAPtni — zero (vsp, tTd) — here — biaxial — a map — MAPtni — zero — the 
vehicle speed — vsp — a target — driving torque — tTd — the minimum — power consumption — being 
realizable — a motor — (— B — ) — four — a target — a rotational frequency — relating — having carried out — a 
map ~ it is . 

[0093] After computing target motor B rotational frequency basic value tNi', according to the procedure 
which is shown in steps c6-c7 and which was mentioned above, the motor B power consumption ElecS when 
making a motor B rotational frequency into above-mentioned basic value tNi' is calculated. First, it asks for 
the real change gear ratio RcvtS of the nonstep variable speed gear 5 at the time of target motor B rotational 
frequency basic value tNi 1 by the degree type. 
[Equation 5 1 ] 

In a RcvtS=vsp*10/36-/(2pir)/60-/tNi' top type, r is the effective radius of a driving wheel 8. Next, the table 
search operation of nonstep variable speed gear input-torque TcvtS corresponding to the target driving torque 
tTd, and the real change gear ratio RcvtS and target motor B rotational frequency basic value tNi 1 , i.e., the 
nonstep variable speed gear input-torque Tcvt which compensates the loss torque of a power transmission 
device and can realize target driving torque tTd, is carried out from the map MAPcvt set up beforehand. 
[Equation 52] TcvtS=MAPcvt (tTd, RcvtS, tNi') [0094] next - beforehand - having set up - a map - 
MAPelec — from — a target — a motor — B — a rotational frequency — bases — a value -- tNi — 1 — a nonstep 
variable speed gear — an input torque — TcvtS -- corresponding — a motor — (-- B — ) — four — power 
consumption — ElecS — a table search operation — carrying out . 

[Equation 53] Elec — [— i — ] — = — MAPelect (TcvtS, tNi 1 ) — here — a map — MAPelect — arbitration - a 
target — a motor — B — a rotational frequency — a nonstep variable speed gear — an input torque — realizing — 
a case — a motor — (— B — ) — four — effectiveness — having taken into consideration — a motor — (-- B — ) — 
four — power consumption — a map — it is . 

[0095] Moreover, the motor B power consumption ElecS is calculated also to a motor B rotational frequency 
(tNi' - 50) [rpm] and [(tNi'+50) rpm] in the procedure same as what has those rotational frequencies in 
retrieval within the limits as the above. 

[0096] When there is more power consumption ElecS to target motor B rotational frequency basic value tNi 1 
here than the power consumption ElecS to a rotational frequency (tNi' - 50) Power consumption ElecS judges 
at a rotational frequency lower than rotational frequency basic value tNi 1 that a still smaller rotational 
frequency exists, the power consumption ElecS to a rotational frequency (tNi' - 100) is calculated by the 
above-mentioned approach, and it compares with the power consumption ElecS to a rotational frequency (tNi' 

- 50). It continues until the power consumption ElecS to a rotational frequency (tNi* - 50k) becomes smaller 
than the power consumption ElecS to a rotational frequency (tNi ? -50k-50) lower than it about this procedure 
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(i.e., until power consump^BElecS starts to increase from reduction in^BPprocess in which power 
consumption ElecS is calculated, reducing target motor B rotational frequency basic value tNi' at a time by 50 
rpm). Here, k is the natural number. If power consumption ElecS starts to increase, let the rotational 
frequency at that time (tNi* - 50k) be the target motor B rotational frequency tNi. 
[0097] On the other hand, when there is more power consumption ElecS to target motor B rotational 
frequency basic value tNi 1 than FuelS to a rotational frequency (tNi'+ 50), power consumption ElecS judges at 
a rotational frequency higher than rotational frequency basic value tNi 1 that a still smaller rotational frequency 
exists, the power consumption ElecS to a rotational frequency (tNi f + 100) is calculated by the above- 
mentioned approach, and it compares with the power consumption ElecS to a rotational frequency (tNi'+50). 
It continues until the power consumption ElecS to a rotational frequency (tNi f +50k) becomes smaller than the 
power consumption ElecS to a rotational frequency (tNi'+50k+50) lower than it about this procedure (i.e., 
until power consumption ElecS starts to increase from reduction in the process in which power consumption 
ElecS is calculated, increasing target motor B rotational frequency basic value tNi' at a time by 50 rpm). If 
power consumption ElecS starts to increase, let the rotational frequency at that time (tNi ? +50k) be the target 
motor B rotational frequency tNi. 

[0098] Thus, from the map concerning a target motor B rotational frequency realizable with the minimum 
power consumption in the vehicle speed and target driving torque, while carrying out the table search 
operation of the target motor B rotational frequency basic value corresponding to the vehicle speed and target 
driving torque Increasing or decreasing a specified quantity [ every ] rotational frequency at rotational 
frequency within the limits which a motor (B) 4 can take by making a target motor B rotational frequency 
basic value into initial value It is based on the effectiveness data of a motor (B) 4, and the transmission- 
efficiency data of power transmission devices 5-7. Since it was made to make a motor B rotational frequency 
just before it calculates the power consumption of the motor (B) 4 for realizing target driving torque and 
power consumption starts to increase from reduction into the target motor B rotational frequency While being 
able to reduce substantially the amount of data used for a target motor B engine-speed operation and being 
able to reduce memory space, the manday of data setting out can be reduced. Moreover, further, while being 
able to omit the operation of power consumption to the motor B rotational frequency of the side which power 
consumption increases, restricting the motor B rotational frequency range which calculates power 
consumption to the range of the need minimum and mitigating data processing of a microcomputer, the 
operation time of a target motor B rotational frequency is shortened. 

[0099] Although the gestalt and the modification of the 1 operation mentioned above raised and explained to 
the example the hybrid car it runs with the driving force of an engine, a motor, or both, the operation desired- 
value generation processing at the time of the clutch release shown in steps 1 1-16 of drawing 4 and target 
motor B rotational frequency data processing of the 4th modification and the 5th modification can apply also 
to the electric vehicle it runs with the driving force of a motor, and the same effectiveness is acquired. 
[0100] Although the gestalt and modification of the 1 operation mentioned above showed the example which 
carries out the table search operation of the target driving torque tTd corresponding to the vehicle speed vsp 
and the amount acc of accelerator pedal treading in from the map MAPttd (vsp, acc) set up beforehand, you 
may make it calculate the target driving torque tTd based on the operational status and the traffic environment 
of a car not using the amount acc of accelerator pedal treading in. For example, in applying this invention to 
the car equipped with the distance control equipment between vehicles, or precedence vehicle follow-up 
control equipment, target vehicle speed vsp* is determined based on the distance between two cars with a 
precedence vehicle etc., and it searches for the target driving torque tTd by the operation from target vehicle 
speed vsp*. Namely, [Equation 54] In tTd=For-r/Rcvt/Rf and a For=Md(vsp*)/dt top type, For is [ a final 
drive gear ratio and r of target driving force and Rf ] the effective radii of a tire. Thus, an unattended 
operation hybrid car is realizable by using this invention with the distance control equipment between 
vehicles, or precedence vehicle follow-up control equipment. 

[0101] In the gestalt and modification of the 1 operation mentioned above, the effectiveness of an engine 2, a 
motor (B) 4, and power transmission devices 5-7 is taken into consideration. Although the example which 
controls the change gear ratio of a nonstep variable speed gear 5 was shown so that the table search operation 
of the target engine speed tNi which can realize the vehicle speed vsp, the target driving torque tTd, and 
target generated output tGEN might be carried out from the map set up beforehand and an engine speed might 
turn into the target engine speed tNi You may make it be a degree instead of calculating the target engine 
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speed tNi. That is, in cons^ption of the effectiveness of an engine 2, a^^for (B) 4, and power transmission 
devices 5-7, the target change gear ratio of the nonstep variable speed gear 5 which can realize the vehicle 
speed vsp, the target driving torque tTd, and target generated output tGEN with the minimum fuel 
consumption is calculated, and a nonstep variable speed gear 5 is controlled so that a change gear ratio turns 
into a target change gear ratio. In addition, a target change gear ratio sets up beforehand the map about the 
target change gear ratio which can realize the vehicle speed vsp, the target driving torque tTd, and target 
generated output tGEN with the minimum fuel consumption, and should just carry out the table search 
operation of the target change gear ratio from this map. Even if it can operate an engine 2 in the optimal 
operating point to the vehicle speed, crew's demand driving force, and each of the amount of demand 
generations of electrical energy and the rate of the actuation power according to demand driving force and the 
generation-of-electrical-energy power according to the amount of demand generations of electrical energy 
changes by this, an engine 2 can always be operated in the operating point of the best effectiveness (the 
minimum fuel consumption). Furthermore, since a target change gear ratio is calculated in consideration of 
the effectiveness of an engine 2, a motor (B) 4, and power transmission devices 5-7, the actuation power 
according to crew's demand driving force and the generation-of-electrical-energy power according to the 
amount of demand generations of electrical energy are realizable for accuracy. Moreover, since the operation 
of a target change gear ratio was asked for the target change gear ratio by the table search operation from this 
map using the map concerning a target change gear ratio realizable with the minimum fuel consumption in 
the vehicle speed, target driving torque, and target generated output, the target change-gear-ratio operation of 
the minimum fuel consumption is easily realizable for a high speed with a microcomputer. 
[0102] In the gestalt and modification of the 1 operation mentioned above, the effectiveness of a motor (B) 4 
and power transmission devices 5-7 is taken into consideration. Although the example which controls the 
change gear ratio of a nonstep variable speed gear 5 was shown so that the table search operation of the target 
motor rotational frequency tNi which can realize the vehicle speed vsp and target driving torque tTd with the 
minimum power consumption might be carried out from the map set up beforehand and a motor rotational 
frequency might turn into the target motor rotational frequency tNi You may make it be a degree instead of 
calculating the target motor rotational frequency tNi. That is, in consideration of the effectiveness of a motor 
(B) 4 and power transmission devices 5-7, the target change gear ratio of the nonstep variable speed gear 5 
which can realize the vehicle speed vsp and target driving torque tTd with the minimum power consumption 
is calculated, and a nonstep variable speed gear 5 is controlled so that a change gear ratio turns into a target 
change gear ratio. In addition, a target change gear ratio sets up beforehand the map about the target change 
gear ratio which can realize the vehicle speed vsp and target driving torque tTd with the minimum power 
consumption, and should just carry out the table search operation of the target change gear ratio from this 
map. thereby, the vehicle speed and crew's demand driving force are alike, respectively, it receives and a 
motor (B) 4 can be operated in the optimal operating point. Furthermore, since a target change gear ratio is 
calculated in consideration of the effectiveness of a motor (B) 4 and power transmission devices 5-7, the 
actuation power according to crew's demand driving force is realizable for accuracy. Moreover, from the map 
concerning a target change gear ratio realizable with the minimum power consumption in the vehicle speed 
vsp and the target driving torque tTd, since it was made to carry out the table search operation of the target 
change gear ratio corresponding to the vehicle speed vsp and the target driving torque tTd, the target change- 
gear-ratio operation of the minimum power consumption is easily realizable for a high speed with a 
microcomputer. 

[0103] In addition, in the gestalt and modification of the 1 operation mentioned above, while the Maine dc- 
battery 1 5 receives the target generated output tGEN and restricting to possible power, the target motor torque 
tTb is restricted to the torque which can output and input a motor (B) 4, an inverter 12, and the Maine dc- 
battery 15. By this, a motor (B) 4, an inverter 12, and the Maine dc-battery 15 can be used within proper 
limits, dependability can be raised, and a life can be prolonged. 

[0104] In the gestalt and modification of the 1 operation mentioned above, the target engine speed tNi which 
can realize the vehicle speed vsp, the target driving torque tTd, and target generated output tGEN with the 
minimum fuel consumption is calculated in consideration of the effectiveness of an engine 2, a motor (B) 4, 
and power transmission devices 5-7. Therefore, when the sum of target driving force (it is proportional to the 
product of the vehicle speed vsp and the target driving torque tTd) and the target generated output tGEN is 
fixed, it is influenced by generation-of-electrical-energy loss, so that energy loss has much target generated 
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output, and it is influencec^J^ower transfer loss, so that reverse has mljlarget driving force. Therefore, 
the target engine speed tNi which a motor (B) 4 can generate at high effectiveness will be calculated, so that 
the rate of the target generated output tGEN is high in target driving force and target generated output, and 
power transmission devices 5-7 will calculate the target engine speed tNi which can transmit power at high 
effectiveness, so that the rate of target driving force is conversely high. 



[Translation done.] 
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* NOTICES * 




iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawin g 1] 



(A) 



3 4 5 6 8 " 



OOOO - 



ii 



)4 



n- «- - 
_i l jm r 



ass 



zi > h □ — ^ — 



1 — C 

16 



fly J-*)- 



— r 



10 



HI 




?8*l*& 



[Drawing 3] 

tea 3] 




x>5?>BM5» 



[Drawi ng 7] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2/21/2005 



Page 2 of 7 




vspO 



2] 



2 0 



2 1 



2 2 — ■ v 



2 3 



C;w^U- " \ Tb 
aar-fa>»- y 



2 4 



^ /W^'J- ^ SQC 
^ SOCtttt88 J 



2 5 



2 6 



12_ 



3SS 



3 0 



^ 3 1 



3 2 



3 3 



3 4 



1 6 



^Drawin g 5] 



r*-t)m& acc 

„vsp1 



acd 



navsp 



[Drawin g 8] 



http://www4apdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/21/2005 



m 8] 




[Dra wing 4] 



http://www4apdl.ncipi.gojp/cgi-bin/tran_web__cgi_ejje 



m 4i 



SI 



I 



^E-$B(2]fE&Nb&tfJ 

CVT^^itRcvt^tiB 
Rcvt ^ vsp*10/36/(2ttr)/60/Nb 



S2 



I 



tFd = MAPttd(vsp.acc) 
CLT <0:f$?ft,1 




S4 v f> ^-^B^^^^g^ 

^ r tGEN = TBLsocKtSOC-SOC) 



S5 



S6 



I 



\J> §^^-^B@fcia^ tNi |£i±J 
tNi =: MAPtniUvsp.tTd.tGEN) 



Tcvt = MAPcvt{tTd,Rcvt^b) 



I 



S7 . j~\ ^-^BflSiOihyu^S^fflTeBnoeai 

^ r TeenO = MAPb(Nb,tQEN> 



S8 



S9 



tTe = Tcvt + TgenO 



I 



S1 



1r\ 



^-^BBighj^tTb^ai 

tTb = - (estTe-Tcvt) 



C 



1 



tGEN = TBUocO(tSOC - SOC> 



S11 



tNa = TBLtna(tGEN) 



x>v>@^hjt^tT e sm 

tTe = TBLtte(tGEN) 



I 



g£*— *B(iUS5a;8£: tNi Sbb 
tNi = MAPtniO(vsp.tTd) 



I 



St4 



Tovt = MAPcvt(tTd.RcvtJ«>) 



I 



b § if h;u £tTbgm 

tTb = Tcvt 



St6 



*>*>y 



[ Drawin g 6] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



Page 5 of 7 



m 6] ^ 



$B®&&mn tNi jrbji~-?> 



Sa1 



I 



0 



NiUI = TBLcvtuCvsp) 
NiLI = TBLcvtKvsp) 



Sa3 vTT 



I 



tPd = tTd*r*vsD*10/36 
NIL2 = TBLentftPd+tGEN) 



I 



NiL = select.HigKNiL1.NiL2) 
NiU = NiUI 



HiS[n] = NiL. NiL+50 NIU 



Sa6 




yes 



Sa7 



&^CVTA*> hH^TcvtSgfcb 
RcvtS = v$p*10/36/(2«r)/6O/NiS[i] 
TcvtS = MAPcvt(tTdRcvtS.NiS[i]> 



TgenS = MAPb(NiS[i].tGEN) 



Sa8 



tTeS = TcvtS + TgenS 



Sa9 



T 



FuelS[i] - MAPfucKtTcS.NiStO! 



1 



I 



7C\j Sa10 



Sfc^-SBHteetSgSStNittiii ;^\y Sa11 
tNi = NiSCfl 



C 



0 



[Drawin g 10] 



http ://www4 . ipdl .ncipi . go . j p/cgi-bin/tran_web_cgi_ej j e 



2/21/2005 



Page 6 of 7 



Sa1 



Sa2 



7 



NiU I = TBLcvtu(yep) 
NiLI = TBLcvrtlCvsp) 



I 



NiL2 = T8Lcn B (tPeHtGEN) 



Sbl 



tNf = MAPtniKvsMTd.tGEN) 



Sb2 



Sb3 



i 



^ h NiU3 - tNi** 1000 
NIL3 = tNP- 1000 



NiL = select HigltfWU.NiL2.NiL3> 
NiU = sercct.Lov»(NiU1.NiU3) 



5a4, 



VJ ^ N3S[n] = NiL. NcL^SO Ni(/ 

i=0 




Sa6 



^ 1 RcvtS = vsp*10/36/<ZKr>/WNB[l] 
TcvtS = MAPcvlCtTtf.RcvtS.NiSCG) 



Sa7 



Sa8 



tTeS ~ TcvtS + T R enS 



Sa9 



T 



J - fc'J>FueG?QCBl_ 



/TV SalO 



§e*-*B-|£»5$gtNI$5_ /"X/ Sail 
IN! = NiSO] 



c 



[Drawing 1 1 ] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi__ejje 



2/21/2005 



Page 7 of 7 



[011 ] 



Sc1 



NRJ1 = TBLcvtu(vsp) 
NL1 -TBLcvtKvsp) 



I 



Sc2. ^ ©^-£»H4ES©i5<nSai2 
^ I s tPd = tTd*r*vsi>*W36 
N8.2 = TBLmtaHPd) 



Sc3 



I 



NiL = select HigKNiLI ,Nil_2) 
NiU = NiUI 



Sc 



NiS[n] = NiL NiL+50_ NiU 
i=0 




yc3 



Sc6 



9p> j&flCVTA *) h A^TcvtSgtfa 
w 1 RovtS =vsp*10/36/(2nr)/60/NiS[i] 
TcvtS = MAPcvt(tTd,RcvtS,NiS[0) 



Sc7 



J 



Efec[i] = MAPelec(TcvtS,N'tS[fJ> 
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[Translation done.] 
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